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Figure 2
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Figure 3
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Figure 4d
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Figure 5
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Figure 6
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Figurec 11 aand b
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Figure 11 ¢ and d
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Figure 11 e and f

Heart rate
e)
175+
—— scR-Fc13
= 1 nM 10 nM
O 1504
T
(@}
- 125
o
O\O
o 100
T
75 v L} | | | | v L | | | | |} L}
0 10 20 30 40 50 60 70 80 90 100
Time (min)
f) LVDP
130+
—_ 1nM 10 nM —— SCR-Fc13
©° 1204 — —
>
S 1104
Q
[T,
o 100
=
o 90-
S
> 80
70

| | J J | J ) | ) J
0 10 20 30 40 50 60 70 80 90 100
Time (min)



U.S. Patent Jul. 5, 2016 Sheet 18 of 18 US 9,382,305 B2

Figure 11 gand h
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1
RELAXIN FUSION POLYPEPTIDES AND
USES THEREOF

SEQUENCE LISTING

The instant application contains a Sequence Listing which
has been submitted in ASCII format via EFS-Web and is
hereby incorporated by reference in its entirety. Said ASCII
copy, created on Dec. 10, 2015, is named eolf-seql.txt and is
213,280 bytes in size.

The present invention provides Relaxin fusion polypep-
tides A-L-B with a non-wild type array ofthe Relaxin A-chain
and Relaxin B-chain, wherein the A- and B-chains are con-
nected by a linker peptide. The invention further provides
Relaxin fusion polypeptides with extended half-life. Further-
more, the invention provides nucleic acid sequences encoding
the foregoing fusion polypeptides, vectors containing the
same, pharmaceutical compositions and medical use of such
fusion polypeptides.

BACKGROUND OF THE INVENTION

Relaxin 2 (H2 relaxin, RLN2) as a member of the insulin
superfamily is a 2-chain peptide exhibiting, on the genetic
level, the typical B-C-A chain prohormone structure,
arranged from N- to C-terminus. Other members of this
superfamily, encoded by 7 genes in human, are the relaxin
genes RLN 1, RLN3, and the insulin-like peptide genes
INSL3, INSL4, INSLS, and INSL6. The overall sequence
homology between members of this family is low; neverthe-
less, phylogenetic analysis indicates that these genes have
evolved from the RLN3 ancestral gene (Hsu, S. Y. (2003);
Wilkinson, T. N. et al. (2005)). The mature protein has a
molecular weight of approximately 6000 Da and is the prod-
uct of an enzymatic cleavage of the prohormone catalyzed by
the Prohormone-Convertase 1 (PC1) and 2 (PC2) (Hudson P.
etal. (1983)). The resulting A- and B-chains are joined by two
intermolecular cysteine bridges; the A-chain exhibits an addi-
tional intramolecular disulfide bond.

Relaxin initiates pleiotropic effects through multiple path-
ways on a variety of cell types. It confers its activity by
binding to the class I (rhodopsin like) G-protein-coupled
receptor termed LGR7 (leucine-rich G protein-coupled
receptor 7) also named RXFP1 (relaxin family peptide 1
receptor), and with significantly lower affinity to LRGS8/
RXFP2 (relaxin family peptide 2 receptor) (Kong R C et al.
(2010) Mol Cell Endocrinol. 320:1-15). Within the Relaxin
molecule, an amino acid motif in the B-chain (Arg-X-X-X-
Arg-X-X-lle/Val-X) (SEQ ID NO: 162) (Schwabe and
Biillesbach (2007) Adv Exp Med Biol. 612:14-25 and Biilles-
bach and Schwabe J Biol Chem. 2000 Nov. 10; 275(45):
35276-80) is conserved in all of the Relaxin peptides and is
crucial for the interaction of these peptides with the corre-
sponding receptor. Binding of Relaxinto LGR7/RXFP1 leads
to activation of adenylate cyclase and to an increase of the
second messenger molecule cAMP. Via this mechanism,
Relaxin 2 for example mediates the release of atrial natri-
uretic peptide in rat hearts (Toth, M. et al. (1996)). A positive
inotropic effect of Relaxin 2 on rat atrial myocytes has also
been shown (Piedras-Renteria, E. S. et al. (1997)). Other
signal transduction molecules which are activated by the
Relaxin/[LGR7 complex are the phosphoinositide-3 kinase,
tyrosine kinases, and phosphodiesterases (Bartsch, O. et al.
(2001), Bartsch, O. et al. (2004)). Additional signal transduc-
tion pathways activated by this system include the nitric oxide
(NO) pathway leading to increased levels of cyclic GMP in rat
and guinea-pig hearts (Bani-Sacchi, T. et al. (1995)).
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Relaxin acts as a pleiotropic hormone (Dschietzig T. et al.
(2006)) possessing biological activity on organs such as lung,
kidney, brain, and heart. A strong antifibrotic and vasodilator
activity of Relaxin is most notably responsible for the positive
effects obtained with this peptide in various animal disease
models as well as in clinical studies (McGuane J. T. et al.
(2005)). RLN2 has multiple beneficial actions in the cardio-
vascular system under pathological conditions. It maintains
tissue homeostasis and protects the injured myocardium dur-
ing various pathophysiological processes. It exhibits promi-
nent vasodilatory effects, e.g. affecting flow and vasodilation
in rodent coronary arteries (Nistri, S. et al. (2003)) and in the
vascular beds of other organs. In spontaneously hypertensive
rats RLN2 lowered blood pressure, an effect mediated by
increased NO production.

A cardioprotective activity of Relaxin 2 has been evaluated
in different animal models such as guinea pig, rat and pig
(Perna A. M. et al. (2005), Bani, D. et al. (1998)). RLN2
ameliorates myocardial injury, inflammatory cell infiltration
and subsequent fibrosis, thereby alleviating severe ventricu-
lar dysfunction (Zhang J. et al. (2005)).

Relaxin 2 exhibits strong antifibrotic activity. In injured
tissues, fibroblast activation and proliferation causes
increased collagen production and interstitial fibrosis. Fibro-
sis in the heart is increased by biomechanical overload, and
influences ventricular dysfunction, remodeling, and arrhyth-
mogenesis. In animal models, continuous infusion of Relaxin
2 inhibits or even reverses cardiac dysfunction caused by
cardiomyopathy, hypertension, isoprenaline-induced cardiac
toxicity, diabetic cardiomyopathy and myocardial infarction.
This inhibition of fibrogenesis or reversal of established
fibrosis can reduce ventricular stiffening and improve dias-
tolic function. Notably, although Relaxin 2 reduces aberrant
collagen accumulation, it does not affect basal collagen con-
tent in healthy tissues, highlighting its safety for therapeutic
use.

Relaxin 2 has been tested in several clinical studies as a
pleiotropic vasodilator for the treatment of patients with acute
heart failure with very promising outcome. In these studies,
Relaxin 2 was associated with favourable relief of dyspnoea
and other clinical outcomes (Teerlink J. R. etal. (2009), Metra
M. etal. (2010))

Due to the limited in-vivo halflife of Relaxin, treatment of
patients has to be repeated every 14 to 21 days, whereby
compound administration has to be performed as a continu-
ous infusion for at least 48 hours.

Furthermore, Relaxin 2 may also be useful in the treatment
of diseases such as pancreatitis, inflammation-related dis-
eases like rheumatoid arthritis, and cancer (Cosen-Binker L.
1. et al. (2006) Santora K. Et al. (2007)) or scleroderma,
pulmonary, renal, and hepatic fibrosis (Bennett R G. (2009)).
Relaxin 2 reduces xenograft tumour growth of human MDA-
MB-231 breast cancer cells (Radestock Y, Hoang-Vu C,
Hombach-Klonisch S. (2008) Breast Cancer Res. 10:R71).

The synthesis of Relaxin 2 by chemical methods is diffi-
cult. Due to the low solubility of the B-chain and the require-
ment for the laborious, specific introduction of cysteine
bridges between A and B-chains, yields of active peptide
obtained by these methods are extremely low (Barlos K. K. et
al. (2010)). Alternatively, recombinant expression of Relaxin
2 can be performed. To allow efficient cleavage of the prepro-
peptide during post-translational modifications and the secre-
tion of mature and biological active peptides, expression host
cells are routinely co-transfected with expression constructs
encoding the Prohormone-Convertase 1 and/or 2 (Park J. I. et
al. (2008)). Nevertheless, the endoproteolytic processing effi-
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ciency of prepro-peptides in heterologous cells often limits
the production of bioactive molecules significantly (Shaw J.
A. et al. (2002)).

Therefore, it would be of great advantage to generate a
Relaxin molecule which independent of endoproteolytic pro-
cessing mediated by specific proteases exhibits full biological
activity and can be produced in significant yields using het-
erologous expression systems.

For human Insulin, single-chain variants have been gener-
ated in which an uncleavable polypeptide connects the insulin
B-chain with the insulin A-chain (Rajpal G. et al. (2009)). For
these variants, endoproteolytic processing is dispensable.

Surprisingly, we identified a Relaxin variant in which the
orientation of the two active chains, designated as A chain and
B chain, are exchanged and the cleavable C chain is substi-
tuted by linker peptide. As shown in FIG. 1, instead of the
genetically determined orientation of the single chains encod-
ing Relaxin, namely B chain-C chain-A chain, the orientation
of the chains of the modified molecule is: A chain-linker
peptide-B chain. The resulting molecule exhibits full biologi-
cal activity, independent of any endoproteolytic processing.
This new single-chain Relaxin variant provided by the inven-
tion thus solves the problem of low expression yields or the
requirement of co-transfection with a processing protease.

The half-life of intravenously administrated Relaxin 2 in
humans is less than 10 minutes (Dschietzig T. et al. (2009)).
As aconsequence, in clinical trials Relaxin 2 has to be admin-
istered continuously over 48 h. Therefore, the improvement
of the biological half life of Relaxin could be of great advan-
tage.

Improving biological half life can either be performed by
chemical modification such as PEGylation or HESylation of
the polypeptide of interest, introduction of additional, non-
natural N-glycosylation sites or by genetically fusing this
polypeptide with other molecules such as the immunoglobu-
lin Fc fragment of antibodies, transferrin, albumin, binding
modules that bind in-vivo to other molecules mediating
longer half-life, or other proteins, respectively. This invention
provides single-chain Relaxin variants fused to the Fc part of
antibodies with improved half-life. Surprisingly, these vari-
ants show biological activity in the range of the wild-type
Relaxin.

SUMMARY OF THE INVENTION

The invention concerns fusion polypeptides, hereafter also
referred to as single chain Relaxin (scRelaxin).

Current standard of Relaxin 2 production is the chemical
synthesis of this molecule, which is a complex and expensive
procedure. Due to the fact that Relaxin undergoes posttrans-
lational modifications, especially the cleavage of the prepro-
protein by the Prohormon Convertase 1 and Prohormone
Convertase 2, choice of an adequate expression system is
mandatory for recombinant expression. Endoproteolytic pro-
cessing of proteins belonging to the insulin superfamily often
limits the production of bioactive molecules from heterolo-
gous cells. To avoid the endoproteolytic processing of
Relaxin, the fusion polypeptides of the invention are mol-
ecules in which the genetically encoded orientation of the two
active chains of Relaxin, designated as A chain and B chain,
is reversed wherein the A chain and B chain are connected by
a linker peptide. In detail, instead of the genetically deter-
mined orientation of the individual DNA segments encoding
Relaxin domains, namely, B chain-C chain-A chain, the ori-
entation the DNA segments in the Relaxin variants provided
by this invention is: A chain-peptide linker-B chain. This
results in a single chain Relaxin wherein the carboxy-termi-
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nus of Relaxin A chain is fused to the amino-terminus of the
linker polypeptide L, which carboxy-terminus is fused to the
amino-terminus of the Relaxin B chain, designated A-L-B
(see FIG. 1 for an illustration). The resulting molecule exhib-
its biological activity similar to the wild-type Relaxin, but its
expression is independent of endo-proteolytic processing.

One embodiment of the invention is a fusion polypeptide
comprising A-L-B, wherein A comprises a Relaxin A chain
polypeptide or a functional variant thereof, B comprises a
Relaxin B chain polypeptide or a functional variant thereof
and L is a linker polypeptide.

In a further embodiment the Relaxin A chain polypeptide
of A-L-B comprises a Relaxin 2 A chain polypeptide or a
functional variant thereof and the Relaxin B chain polypep-
tide comprises a Relaxin 2 B chain polypeptide or a functional
variant thereof.

In a preferred embodiment the Relaxin A chain polypep-
tide of A-L-B comprises a human minimal Relaxin 2 A chain
polypeptide (SEQ ID NO: 118) or a functional variant
thereof, or comprises a human Relaxin 2 A chain polypeptide
(SEQ ID NO: 117) or a functional variant thereof.

In a preferred embodiment the Relaxin B chain polypep-
tide of A-L.-B comprises a human Relaxin 2 B chain polypep-
tide (SEQ ID NO: 119) or a functional variant thereof.

In a more preferred embodiment the Relaxin A chain
polypeptide of A-L-B comprises a human minimal Relaxin 2
A chain polypeptide (SEQ ID NO: 118) or a functional vari-
ant thereof, or comprises a human Relaxin 2 A chain polypep-
tide (SEQ ID NO: 117) or a functional variant thereof and the
Relaxin B chain polypeptide comprises a human Relaxin 2 B
chain polypeptide (SEQ ID NO: 119) or a functional variant
thereof.

In an even more preferred embodiment the Relaxin A chain
polypeptide of A-L-B is a human Relaxin 2 A chain polypep-
tide (SEQ ID NO: 117) or a functional variant thereof and the
Relaxin B chain polypeptide is a human Relaxin 2 B chain
polypeptide (SEQ ID NO: 119) or a functional variant
thereof.

In one embodiment the linker polypeptide L of the afore-
mentioned fusion polypeptides A-L.-B consists of a polypep-
tide which is 6-14 amino acid residues in length. Further
preferred are polypeptide linkers [ which are 7-13 amino acid
residues in length. Further preferred are polypeptide linkers L
which are 8-12 amino acid residues in length. Even more
preferred are polypeptide linkers [ which are 7-11 or 9-11
amino acid residues in length. Even more preferred are
polypeptide linkers I, which are 9 amino acid residues in
length. In a further preferred embodiment, the integer of the
length of the polypeptide linker L is selected from the group
consisting of the integers 6, 7, 8, 9, 10, 11, 12, 13 and 14.

The linker peptide L can be composed of any amino acid. In
apreferred embodiment the linker polypeptide L. comprises at
least one Gly, Ser, Arg, Leu, Cys, Ala, Leu and/or Lys residue.
In a more preferred embodiment the linker polypeptide L
comprises Gly and Ser residues. A further preferred embodi-
ment is a linker L. which comprises Gly and Ser residues and
has a ratio of Gly to Ser of at least 3 to 1.

In a further embodiment the aforementioned linker L com-
prises at least one attachment site for covalent coupling of a
half-life extending moiety. In an embodiment of the invention
the aforementioned attachment site is a Lys or a Cys residue.

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof,

B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereof, and
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L is alinker polypeptide which is 6-14,7-13,8-12, 7-11,9-11,
or 9 amino acid residues in length. The linker peptide L. can be
composed of any amino acid. In a preferred embodiment the
linker polypeptide L comprises at least one Gly, Ser, Arg, Leu,
Cys, Ala, Leuand/or Lys residue. In a more preferred embodi-
ment the linker polypeptide I comprises Gly and Ser resi-
dues. A further preferred embodiment is a linker [ which
comprises Gly and Ser residues and has a ratio of Gly to Ser
ofatleast3 to 1. In a further embodiment the aforementioned
linker L. comprises at least one attachment site for covalent
coupling of a non-proteinaceous polymer half-life extending
moiety. In an embodiment of the invention the aforemen-
tioned attachment site is a Lys or a Cys residue.

A preferred embodiment of the invention is a fusion
polypeptide A-L-B further comprising a half-life extending
moiety.

In a further embodiment the aforementioned fusion
polypeptides have Relaxin activity. In a further preferred
embodiment the Relaxin activity is activation of the relaxin
receptor LGR7. In an even further preferred embodiment, the
activation of the relaxin receptor LGR7 is determined by a
method disclosed in experimental methods.

In another aspect, the invention provides a polynucleotide
encoding an aforementioned fusion polypeptide. Such a poly-
nucleotide may further comprise a coding sequence for a
signal peptide allowing secretion of the fusion polypeptide.
Vectors containing polynucleotides for such fusion polypep-
tides are included as well. Suitable vectors are for example
expression vectors. A further embodiment of the invention is
a host cell comprising a polynucleotide, a vector, or expres-
sion vector encoding the aforementioned fusion polypep-
tides. The host cell of the invention can be an eukaryotic cell
or a prokaryotic cell. An eukaryotic cell can be a mammalian
cell or a yeast or insect cell, preferably a mammalian cell. A
prokaryotic cell can be for example an E. coli cell.

In another embodiment the invention provides pharmaceu-
tical compositions comprising the aforementioned fusion
polypeptides. The composition may be formulated for intra-
venous, intraperitoneal or subcutaneous administration.

Another embodiment of the invention provides a pharma-
ceutical composition or a fusion polypeptide as medicament.
A further embodiment is the use of a pharmaceutical compo-
sition or a fusion polypeptide in the treatment of cardiovas-
cular diseases, pancreatitis, inflammation, cancer, sclero-
derma, pulmonary, renal, and hepatic fibrosis.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 Schematic representation of the genetic organiza-
tion of domains of the wildtype Relaxin and single chain
Relaxin as well as their corresponding polypeptides.

FIG. 2 Schematic representation of single chain Relaxin
variants.

FIG. 3 Schematic representation of domain organisation of
single chain Relaxin fusion protein variants as well as single
chain Relaxin variants designed for PEGylation.

FIG. 4a-e Activity in a functional assay of scR 3, scR 4, and
scR 5 (FIG. 4a), scR 7, scR 8, scR9, and scR10 (FIG. 4b),
scR11 and scE12 (FIG. 4¢), human Relaxin 3, scR14, and
scR15 (FIG. 4d) and scR17 (FIG. 4¢) using the CHO-CRE-
LGR7 cell line. As control, hRelaxin 2 (R&D Systems, cata-
logue number 6586-RN-025) was used. Data are expressed as
Relative Light Units, representing the activity of single chain
Relaxin variants and Relaxin 2 induced luciferase expression.
Symbols represent means, error bars represent S.E.M.

FIG. 5 Activity in a functional assay of scR-Fc 1 by using
the CHO-CRE-LGR7 cell line. As control, hRelaxin 2 (R&D
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Systems, catalogue number 6586-RN-025) was used. Data
are expressed as Relative Light Units, representing the activ-
ity of scR-Fc 1 and hRelaxin 2 induced luciferase expression.
Symbols represent means, error bars represent S.E.M.

FIG. 6 Activity in a functional assay of scR-Fc 5, scR-Fc 6,
and scR-Fc 7 using the CHO-CRE-LGR?7 cell line. hRelaxin
2 (R&D Systems, catalogue number 6586-RN-025). was
used as control. Data are expressed as Relative Light Units,
representing the activity of the scR-Fc variants and hRelaxin
2 induced luciferase expression. Symbols represent means,
error bars represent S.E.M.

FIG. 7 Activity in a functional assay of scR-Fc 11, scR-Fc
12, and scR-Fc 13 using the CHO-CRE-LGR7 cell line. As
control, hRelaxin 2 (R&D Systems, catalogue number 6586-
RN-025) was used. Data are expressed as Relative Light
Units, representing the activity of scR-Fc variants and hRe-
laxin 2 induced luciferase expression. Symbols represent
means, error bars represent S.E.M.

FIG. 8: Activity in a functional assay of scR-Var 3, scR-Var
4, scR-Var 5, and scR-Var 6 using the CHO-CRE-LGR7 cell
line. As control, hRelaxin 2 (R&D Systems, catalogue num-
ber 6586-RN-025) was used. Data are expressed as Relative
Light Units, representing the activity of scR-Fc variants and
hRelaxin 2 induced luciferase expression. Symbols represent
means, error bars represent S.E.M.

FIG. 9 In vivo half-life analysis of intravenously adminis-
trated hRelaxin 2 or scR-Fc 13. Eight weeks old male Wistar
rats (three animals per group) were given a single application
of human Relaxin 2 and scR-Fc 13, respectively (0.24
mg/kg). Blood samples were collected at the indicated time
points after application and serum levels of each protein were
measured by using a quantification ELISA.

FIG. 10: Activity of Relaxin 2 and Relaxin variants in
blood samples

Relaxin activity in blood samples obtained from scR-Fc 13
treated rats by using the CHO-CRE-LGR?7 cell line was deter-
mined. Blood samples collected 3, 5, and 7 days after intra-
venous administration of scR-Fc 13 were incubated on the
CHO-CRE-LGR?7 cell line and Relative Lights Units were
determined. Calibration curves were determined using hRe-
laxin 2 (R&D Systems, catalogue number 6586-RN-025) and
purified scR-Fc 13. The EC50 within the dose response curve
is marked by an X. Data are expressed as Relative Light Units,
representing the activity of scR-Fc variants and hRelaxin 2
induced luciferase expression. Symbols represent means,
error bars represent S.E.M.

FIG. 11: Influence of hRelaxin 2 and scR-Fc 13 on heart
rate, coronary flow and contractility in the isolated perfused
rat heart model.

At a concentration of 1 nM, application of hRelaxin 2 leads
to an increase of heart rate and coronary flow and exhibits a
negative inotrophic activity (FIG. 11 a-d). Comparable
effects were obtained with scR-Fc 13, although at a ten fold
higher concentration (FIG. 11 e-£).

DETAILED DESCRIPTION OF THE INVENTION
Definitions

The term “amino acid residue” is intended to indicate an
amino acid residue contained in the group consisting of ala-
nine (Alaor A), cysteine (Cys or C), aspartic acid (Asp or D),
glutamic acid (Glu or E), phenylalanine (Phe or F), glycine
(Gly or G), histidine (His or H), isoleucine (Ile or I), lysine
(Lys or K), leucine (Leu or L), methionine (Met or M), aspar-
agine (Asn or N), proline (Pro or P), glutamine (Gln or Q),
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arginine (Arg or R), serine (Ser or S), threonine (Thr or T),
valine (Val or V), tryptophan (Trp or W), and tyrosine (Tyr or
Y) residues.

The term “activity of Relaxin” or “Relaxin Acitvity” is
defined by the ability of Relaxin or variants thereof to the
activation of the stimulatory G-protein Gs, thus the subse-
quent generation of the second messenger cyclic AMP, and/or
the stimulation of PI3-kinase. Relaxin or variants thereof bind
to LGR7 leading to the intracellular activation of the stimu-
latory G-protein Gs, resulting in the subsequent generation of
the second messenger cyclic AMP (cAMP). However, cAMP
generation is a time-dependent biphasic response. After an
initial short Gs-adenylate cyclase-mediated cAMP response
the receptor signal is switching to an inhibitory G protein
activation and by this to PI3-kinase-mediated response.
(Halls M. L., Bathgate R. A., Summers, R. J. (2005) Signal
Switching after Stimulation of LGR7 Receptors by Human
Relaxin 2. Ann. N.Y. Acad. Sci. 1041:288-291).

The term “half-life extending moiety” refers to a pharma-
ceutically acceptable moiety, domain, or “vehicle” covalently
linked (“conjugated”) to the Relaxin fusion polypeptide
directly or via a linker, that prevents or mitigates in vivo
proteolytic degradation or other activity-diminishing chemi-
cal modification of the Relaxin fusion polypeptide, increases
half-life or other pharmacokinetic properties such as but not
limited to increasing the rate of absorption, reduces toxicity,
improves solubility, increases biological activity and/or tar-
get selectivity of the Relaxin fusion polypeptide, increases
manufacturability, and/or reduces immunogenicity of the
Relaxin fusion polypeptide, compared to an unconjugated
form of the Relaxin fusion polypeptide. The term “half-life
extending moiety” includes non-proteinaceous, half-life
extending moieties, such as PEG or HES, and proteinaceous
half-life extending moieties, such as serum albumin, transfer-
rin or Fc domain.

“Polypeptide”, peptide” and “protein” are used inter-
changeably herein and include a molecular chain of two or
more amino acids linked through peptide bonds. The terms do
not refer to a specific length of the product. The terms include
post-translational modifications of the polypeptide, for
example, glycosylations, acetylations, phosphorylations and
the like. In addition, protein fragments, analogs, mutated or
variant proteins, fusion proteins and the like are included
within the meaning of polypeptide. The terms also include
molecules in which one or more amino acid analogs or non-
canonical or unnatural amino acids are included as can be
synthesized, or expressed recombinantly using known pro-
tein engineering techniques. In addition, inventive fusion pro-
teins can be derivatized as described herein by well-known
organic chemistry techniques.

The term “functional variant” refers to a variant polypep-
tide which at least retains some of its natural biological activ-
ity. In case of the Relaxin 2 variants according to the inven-
tion, a functional variant is a variant which shows at least
some of its natural activity, such as the activation of the
relaxin receptor LGR7. The activation of the relaxin receptor
LGR7 can be determined by a method disclosed in experi-
mental methods.

The terms “fragment,” “variant,” “derivative,” and “ana-
log” when referring to polypeptides of the present invention
include any polypeptides that retain at least some of the
receptor binding properties of the corresponding wild-type
Relaxin polypeptide. Fragments of polypeptides of the
present invention include proteolytic fragments, as well as
deletion fragments, and also polypeptides with altered amino
acid sequences due to amino acid substitutions, deletions, or
insertions. Variants may occur naturally or be non-naturally
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occurring. Non-naturally occurring variants may be produced
using art-known mutagenesis techniques. Variant polypep-
tides may comprise conservative or non-conservative amino
acid substitutions, deletions, or additions. Variant polypep-
tides may also be referred to herein as “polypeptide analogs.”
As used herein a “derivative” of a polypeptide refers to a
subject polypeptide having one or more residues chemically
derivatized by reaction of a functional side group. Also
included as “derivatives” are those peptides that contain one
or more naturally occurring amino acid derivatives of the
twenty standard amino acids. For example, 4-hydroxyproline
may be substituted for proline; 5-hydroxylysine may be sub-
stituted for lysine; 3-methylhistidine may be substituted for
histidine; homoserine may be substituted for serine; and orni-
thine may be substituted for lysine.

The term “fusion protein” indicates that the protein
includes polypeptide components derived from more than
one parental protein or polypeptide and/or that the fusion
protein includes protein domains derived from one or more
parental protein or polypeptide which are not arrayed in their
wild type orientation. Typically, a fusion protein is expressed
from a fusion gene in which a nucleotide sequence encoding
a polypeptide sequence from one protein is appended in
frame with, and optionally separated by a linker or stretcher
from, a nucleotide sequence encoding a polypeptide
sequence from a different protein. The fusion gene can then
be expressed by a recombinant host cell as a single protein.

The term “nucleotide sequence” or “polynucleotide” is
intended to indicate a consecutive stretch of two or more
nucleotide molecules. The nucleotide sequence may be of
genomic, cDNA, RNA, semisynthetic, synthetic origin, or
any combinations thereof.

The term “ECs,” (half maximal effective concentration)
refers to the effective concentration of a therapeutic com-
pound which induces a response halfway between the base-
line and maximum after some specified exposure time.

The term “immunogenicity” as used in connection with a
given substance is intended to indicate the ability of the
substance to induce a response from the immune system. The
immune response may be a cell or antibody mediated
response (see, e.g., Roitt: Essential Immunology (8th Edition,
Black-well) for further definition of immunogenicity). Nor-
mally, reduced antibody reactivity will be an indication of
reduced immunogenicity. The reduced immunogenicity may
be determined by use of any suitable method known in the art,
e.g. in vivo or in vitro.

The term “polymerase chain reaction” or “PCR” generally
refers to a method for amplification of a desired nucleotide
sequence in vitro, as described, for example, in U.S. Pat. No.
4,683,195 and U.S. Pat. No. 4,683,195. In general, the PCR
method involves repeated cycles of primer extension synthe-
sis, using oligonucleotide primers capable of hybridising
preferentially to a template nucleic acid.

The term “vector” refers to a plasmid or other nucleotide
sequences that are capable of replicating within a host cell or
being integrated into the host cell genome, and as such, are
useful for performing different functions in conjunction with
compatible host cells (a vector-host system): to facilitate the
cloning of the nucleotide sequence, i.e. to produce usable
quantities of the sequence, to direct the expression of the gene
product encoded by the sequence and to integrate the nucle-
otide sequence into the genome of the host cell. The vector
will contain different components depending upon the func-
tion it is to perform.
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“Cell”, “host cell”, “cell line” and “cell culture” are used
interchangeably herein and all such terms should be under-
stood to include progeny resulting from growth or culturing
of acell.

The term “functional in vivo half-life” is used in its normal
meaning, i.e. the time at which 50% of the biological activity
of'the polypeptide is still present in the body/target organ, or
the time at which the activity of the polypeptide is 50% of the
initial value.

As an alternative to determining functional in vivo half-
life, “serum half-life” may be determined, i.e. the time at
which 50% of the polypeptide circulates in the plasma or
bloodstream prior to being cleared. Determination of serum
half-life is often more simple than determining the functional
in vivo half-life and the magnitude of serum half-life is usu-
ally a good indication of the magnitude of functional in vivo
half-life. Alternatively terms to serum half-life include
“plasma half-life”, “circulating half-life”, “serum clearance”,
“plasma clearance” and “clearance half-life”. The polypep-
tide is cleared by the action of one or more of the reticuloen-
dothelial systems (RES), kidney, spleen or liver, by tissue
factor, SEC receptor or other receptor mediated elimination,
or by specific or unspecific proteolysis. Normally, clearance
depends on size (relative to the cutoff for glomerular filtra-
tion), charge, attached carbohydrate chains, and the presence
of cellular receptors for the protein. The functionality to be
retained is normally selected from receptor binding or recep-
tor activation. The functional in vivo half-life and the serum
half-life may be determined by any suitable method known in
the art and may for example generally involve the steps of
suitably administering to a mammalian a suitable dose of the
amino acid sequence or compound to be treated; collecting
blood samples or other samples from said mammalian at
regular intervals; determining the level or concentration of the
amino acid sequence or compound of the invention in said
blood sample; and calculating, from (a plot of) the data thus
obtained, the time until the level or concentration of the amino
acid sequence or compound of'the invention has been reduced
by 50% compared to the initial level upon dosing. Reference
is for example made to the standard handbooks, such as
Kenneth, A et al: Chemical Stability of Pharmaceuticals: A
Handbook for Pharmacists and in Peters et al, Pharmacoki-
nete analysis: A Practical Approach (1996). Reference is also
made to “Pharmacokinetics”, M Gibaldi & D Perron, pub-
lished by Marcel Dekker, 2nd Rev. edition (1982).

“Glycosylation” is a chemical modification wherein sugar
moieties are added to the polypeptide at specific sites. Gly-
cosylation of polypeptides is typically either N-linked or
O-linked. N-linked refers to the attachment of a carbohydrate
moiety to the side chain of an asparagine residue. The tripep-
tide sequences Asn-X-Ser and Asn-X-Thr (“N-X-S/T7),
where X is any amino acid except proline, are the recognition
sequences for enzymatic attachment of the carbohydrate moi-
ety to the asparagine side chain. Thus, the presence of either
of these tripeptide sequences (or motifs) in a polypeptide
creates a potential N-linked glycosylation site. O-linked
refers to the attachment of a carbohydrate moiety to the
hydroxyl-group oxygen of serine and threonine.

An “isolated” fusion polypeptide is one that has been iden-
tified and separated from a component of the cell that
expressed it. Contaminant components of the cell are mate-
rials that would interfere with diagnostic or therapeutic uses
of the fusion polypeptide, and may include enzymes, hor-
mones, and other proteinaceous or nonproteinaceous solutes.
In preferred embodiments, the fusion polypeptide is purified
(1) to greater than 95% by weight of fusion polypeptide as
determined e.g. by the Lowry method, UV-Vis spectroscopy
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or by SDS-Capillary Gel electrophoresis (for example on a
Caliper LabChip GXII, GX 90 or Biorad Bioanalyzer device),
and in further preferred embodiments more than 99% by
weight, (2) to a degree sufficient to obtain at least 15 residues
of N-terminal or internal amino acid sequence, or (3) to
homogeneity by SDS-PAGE under reducing or non-reducing
conditions using Coomassie blue or, preferably, silver stain.
Ordinarily, however, isolated fusion polypeptides will be pre-
pared by at least one purification step.

Overview

The application provides an A-L.-B fusion polypeptide,
alsoused terms herein are single chain Relaxin abbreviated as
scRelaxin or scR, wherein “A” is a Relaxin A chain, “B” is a
Relaxin B chain and “L” is a linker polypeptide. The present
application describes an improved Relaxin molecule,
wherein the C-terminus of an A chain is linked via a polypep-
tide linker to the N-terminus of a B chain allowing the fusion
polypeptide being expressed as a functional scRelaxin. The
application relates, in part, on the surprising discovery that
the A-L-B fusion polypeptides can be functionally expressed
without the need for endoproteolytic prohormone processing
as known for wildtype Relaxin.

Single Chain Versions of Relaxin

Relaxin A and B Domains:

One embodiment of the invention is a fusion polypeptide
comprising A-L-B, wherein A comprises a Relaxin A chain
polypeptide or a functional variant thereof, B comprises a
Relaxin B chain polypeptide or a functional variant thereof
and L is a linker polypeptide.

A further embodiment of the invention is a fusion polypep-
tide comprising A-L-B, wherein A comprises a Relaxin A
chain polypeptide or a functional variant thereof, B comprises
a Relaxin B chain polypeptide or a functional variant thereof
and L is a linker polypeptide, wherein Relaxin is selected
from the group of Relaxins consisting of Relaxin 1, Relaxin 2,
Relaxin 3, INSL3, INSL4, INSLS5, and INSL6. In a further
preferred embodiment the Relaxin is Relaxin 2 or Relaxin 3.
In a further embodiment the aforementioned Relaxins are
human Relaxins.

In a further embodiment the Relaxin A chain polypeptide
of A-L-B comprises a Relaxin 2 A chain polypeptide or a
functional variant thereof. In a further embodiment the
Relaxin B chain polypeptide of A-L.-B comprises a Relaxin 2
B chain polypeptide or a functional variant thereof.

In a further embodiment the Relaxin A chain polypeptide
of A-L-B comprises a Relaxin 2 A chain polypeptide or a
functional variant thereof and the Relaxin B chain polypep-
tide comprises a Relaxin 2 B chain polypeptide or a functional
variant thereof.

In a preferred embodiment the Relaxin A chain polypep-
tide of A-L-B comprises a human minimal Relaxin 2 A chain
polypeptide (SEQ ID NO: 118) or a functional variant
thereof, or comprises a human Relaxin 2 A chain polypeptide
(SEQ ID NO: 117) or a functional variant thereof. In a pre-
ferred embodiment the Relaxin B chain polypeptide of A-L-B
comprises a human Relaxin 2 B chain polypeptide (SEQ ID
NO: 119) or a functional variant thereof.

In a more preferred embodiment the Relaxin A chain
polypeptide of A-L-B comprises a human minimal Relaxin 2
A chain polypeptide (SEQ ID NO: 118) or a functional vari-
ant thereof, or comprises a human Relaxin 2 A chain polypep-
tide (SEQ ID NO: 117) or a functional variant thereof and the
Relaxin B chain polypeptide comprises a human Relaxin 2 B
chain polypeptide (SEQ ID NO: 119) or a functional variant
thereof.

In a further embodiment the Relaxin A chain polypeptide
of A-L-B comprises a Relaxin 3 A chain polypeptide or a
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functional variant thereof. In a further embodiment the
Relaxin B chain polypeptide of A-L.-B comprises a Relaxin 3
B chain polypeptide or a functional variant thereof.

In a further embodiment the Relaxin A chain polypeptide
of A-L-B comprises a human Relaxin 3 A chain polypeptide
(SEQ ID NO:124) or a functional variant thereof. In a further
embodiment the Relaxin B chain polypeptide of A-L-B com-
prises a human Relaxin 3 B chain polypeptide (SEQ ID NO:
125) or a functional variant thereof. In a preferred embodi-
ment the Relaxin A chain polypeptide of A-L.-B comprises a
human Relaxin 3 A chain polypeptide (SEQ ID NO: 124) or
a functional variant thereof and the Relaxin B chain polypep-
tide comprises a human Relaxin 3 B chain polypeptide (SEQ
ID NO: 125) or a functional variant thereof.

In a preferred embodiment of the aforementioned fusion
polypeptides A-L-B a functional variant of the Relaxin A or B
chainhas 1,2,3,4,5,6,7,8, 9, or 10 amino acid substitutions,
insertions and/or deletions compared to the wild type Relaxin
A and B chain, respectively. Further preferred is an aforemen-
tioned Relaxin 2 B variant that further comprises the con-
served motif Arg-X-X-X-Arg-X-X-Ile/Val-X (SEQ ID NO:
162).

Relaxin A and B chain variants are known in the art. The
well characterized binding site geometry of Relaxin provides
the skilled person with guidance to design Relaxin A and B
chain variants, see for example Biillesbach and Schwabe J
Biol Chem. 2000 Nov. 10; 275(45):35276-80 for variations of
the Relaxin B chain and Hossain et al. ] Biol Chem. 2008 Jun.
20; 283(25):17287-97 for variations of the Relaxin A chain
and the “minimal” Relaxin A chain. For example, for the
conserved Relaxin 2 B motif (Arg-X-X-X-Arg-X-X-Ile/Val-
X), SEQ ID NO: 162, X represents amino acids which are
able to form a helical structure example to select appropriate
amino acids X in the conserved motif as the three defined
amino acids form a triangular contact region on the surface of
the Relaxin B chain (Biillesbach and Schwabe J Biol Chem.
2000 Nov. 10; 275(45)).

In an even more preferred embodiment the Relaxin A chain
polypeptide of A-L-B is a human Relaxin 2 A chain polypep-
tide (SEQ ID NO: 117) or a functional variant thereof and the
Relaxin B chain polypeptide is a human Relaxin 2 B chain
polypeptide (SEQ ID NO: 119) or a functional variant
thereof. In an even more preferred embodiment, the func-
tional variant of human Relaxin 2 A chain polypeptide (SEQ
IDNO: 117) is a functional variant having 1,2, 3,4, 5,6,7, 8,
9, or 10 amino acid substitutions, deletions and/or insertions
compared to SEQ ID NO: 117. Further preferred is a func-
tional variant of human Relaxin 2 B chain polypeptide (SEQ
IDNO: 119) wherein the functional varianthas 1, 2,3,4, 5, 6,
7, 8,9, or 10 amino acid substitutions, deletions and/or inser-
tions compared to SEQ ID NO: 119. Even further preferred is
an aforementioned human Relaxin 2 B variant that further
comprises the conserved motif Arg-X-X-X-Arg-X-X-Ile/
Val-X SEQ ID NO: 162.

In an even more preferred embodiment the Relaxin A chain
polypeptide of A-L-B is a human Relaxin 2 A chain polypep-
tide (SEQ ID NO: 117) or a functional variant thereof having
1,2,3,4,5,6,7,8,9, or 10 amino acid exchanges compared
to SEQ ID NO: 117 and the Relaxin B chain polypeptide is a
human Relaxin 2 B chain polypeptide (SEQ ID NO: 119) or
afunctional variant thereofhaving 1,2,3,4,5,6,7,8,9, 0r 10
amino acid exchanges compared to SEQ ID NO:119 and
comprising the conserved motif Arg-X-X-X-Arg-X-X-Ile/
Val-X SEQ ID NO: 162.

The person skilled in the art knows how to obtain func-
tional variants. Examples of functional variants are disclosed
for the Relaxin A chain in Hossain et al J Biol Chem. 2008
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Jun. 20; 283(25):17287-97 or in US Pat. publication No.
US2011/0130332 and for the Relaxin B chain in Schwabe and
Biillesbach (2007) Adv Exp Med Biol. 612:14-25 and Biilles-
bach and Schwabe J Biol Chem. 2000 Nov. 10; 275(45):
35276-80).

Linker L:

In one embodiment the linker polypeptide L of the afore-
mentioned fusion polypeptides A-L.-B consists of a polypep-
tide which is 6-14 amino acid residues in length. Further
preferred are polypeptide linkers [ which are 7-13 amino acid
residues in length. Further preferred are polypeptide linkers L
which are 8-12 amino acid residues in length. Even more
preferred are polypeptide linkers L which are 7-11, or 9-11
amino acid residues in length. Even more preferred are
polypeptide linkers I, which are 9 amino acid residues in
length. In a further preferred embodiment, the integer of the
length of the polypeptide linker L is selected from the group
consisting of the integers 6, 7, 8, 9, 10, 11, 12, 13 and 14.

The amino acid composition of the linker can vary,
although a linker exhibiting a low immunogenicity score is
preferred. Examples of linkers are well known to those skilled
in the art and comprise sequences such as (GGGS)n (SEQ ID
NO:163), (GGSG)n (SEQ ID NO:164), where n are integers.
The linker peptide L. can be composed of any amino acid. In
apreferred embodiment the linker polypeptide L. comprises at
least one Gly, Ser, Arg, Cys, Leu and/or Lys residue. In amore
preferred embodiment the linker polypeptide L. comprises
Gly and Ser residues. In a further preferred embodiment the
linker peptide L is a glycine-rich linker such as for example
peptides comprising the sequence [GGGGS], (SEQ ID
NO:165) as disclosed in U.S. Pat. No. 7,271,149. In other
embodiments, a serine-rich linker peptide L is used, as
described for example in U.S. Pat. No. 5,525,491.

A further preferred embodiment is a linker L. which com-
prises Gly and Ser residues and has a ratio of Gly to Ser of at
least 3 to 1.

In a further embodiment the aforementioned linker L com-
prises at least one attachment site for covalent coupling of a
non-proteinaceous polymer half-life extending moiety. In an
embodiment of the invention the aforementioned attachment
site is a Lys or a Cys residue.

Examples of such linkers are [GlyGlyGlySerGlyGly]|
(SEQ ID NO: 137), [GlyGlyGlySerGlyGlyGly] (SEQ 1D
NO: 138), [GlyGlyGlySerGlyGlyGlySerGly] (SEQ ID NO:
139), [GlyGlyGlySerGlyGlyGlySerGlyGlyGlySer| (SEQ ID
NO: 140), [GlyGlyGlySerGlyCysGlyGlySerGly] (SEQ ID
NO: 141), [GlyGlyGlySerGlyGlyGlySerGlyG-
lyGlySerGlyGly] (SEQ ID NO: 143), [LysArgSerLeuSerAr-
glysLysArg] (SEQ ID NO: 144), [GlyGlyGlySerGlyLysG-
lyGlySerGly] (SEQ D NO: 142),
[GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly] (SEQ ID
NO: 145), and [GlyGlyGlySerGlyGlyGlySerGlyGlyGly|
(SEQ ID NO: 146).

It is contemplated that the optimal linker length and amino
acid composition can be determined by routine methods
known in the art.

A preferred embodiment of the invention is a fusion

polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereofhaving 1, 2, 3,4, 5,6,7, 8,
9, or 10 amino acid substitutions compared to SEQ ID NO:
117,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereofhaving 1, 2, 3,4, 5,6,7, 8,
9, or 10 amino acid substitutions compared to SEQ ID
NO:119 and comprising the conserved motif Arg-X-X-X-
Arg-X-X-Ile/Val-X (SEQ ID NO: 162), and
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L is alinker polypeptide which is 6-14,7-13,8-12, 7-11,9-11,
or 9 amino acid residues in length.

In a preferred embodiment the linker polypeptide L of the
aforementioned fusion polypeptide A-L-B is 7-11, or 9-11
amino acid residues in length. Even more preferred are
polypeptide linkers I which are 9 amino acid residues in
length. In a further preferred embodiment, the integer of the
length of the polypeptide linker L is selected from the group
consisting of the integers 6, 7, 8,9, 10, 11, 12, 13 and 14. The
linker polypeptide L. can be composed of any amino acid. In
a preferred embodiment the linker polypeptide L is a flexible
linker.

In a preferred embodiment the linker polypeptide L com-
prises at least one Gly, Ser, Arg, Leu, Cys, and/or Lys residue.
In a further preferred embodiment the linker polypeptide L is
consists of amino acid residues selected from the group of
amino acids consisting of Gly, Ser, Arg, Leu, Cys, and Lys
residues.

In a more preferred embodiment the linker polypeptide L.
comprises Gly and Ser residues. In a further preferred
embodiment the linker peptide L is a glycine-rich linker such
as peptides comprising the sequence [GGGGS], (SEQ ID
NO: 165) as disclosed in U.S. Pat. No. 7,271,149. In other
embodiments, a serine-rich linker peptide L is used, as
described in U.S. Pat. No. 5,525,491.

A further preferred embodiment is a linker polypeptide L
which comprises Gly and Ser residues and has a ratio of Gly
to Ser of at least 2 to 1.

A further preferred embodiment is a linker polypeptide L
which comprises Gly and Ser residues and has a ratio of Gly
to Ser of at least 3 to 1.

A further preferred embodiment is a linker polypeptide L
which comprises Gly and Ser residues and has a ratio of Gly
to Ser of at least 1 to 2.

A further preferred embodiment is a linker polypeptide L
which comprises Gly and Ser residues and has a ratio of Gly
to Ser of at least 1 to 3.

A further preferred embodiment is a linker polypeptide L
with the aforementioned preferred length, wherein all but 4
amino acid residues of the linker L consist of Gly and/or Ser
residues and the remaining 4 amino acid residues are selected
from the group of natural amino acids.

A further preferred embodiment is a linker polypeptide L
with the aforementioned preferred length, wherein all but 3
amino acid residues of the linker L consist of Gly and/or Ser
residues and the remaining 3 amino acid residues are selected
from the group of natural amino acids.

A further preferred embodiment is a linker polypeptide L
with the aforementioned preferred length, wherein all but 2
amino acids residues of the linker L consist of Gly and/or Ser
residues and the remaining 2 amino acid residues are selected
from the group of natural amino acids.

A further preferred embodiment is a linker polypeptide L
with the aforementioned preferred length, wherein all but 1
amino acid residues of the linker L consist of Gly and/or Ser
residues and the remaining amino acid residue is selected
from the group of natural amino acids.

In a further preferred embodiment the aforementioned
group of natural amino acids excludes the amino acid prolin.

A further preferred embodiment is a linker polypeptide L
with the aforementioned preferred length, wherein all but 1
amino acid residues of the linker L consist of Gly and/or Ser
and the remaining amino acid is selected from the group of
Cys and Lys.

In a further preferred embodiment the linker polypeptide L
consists of amino acid residues selected from the group of
amino acid residues consisting of Gly and Ser residues.
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In a further preferred embodiment the linker LL consists of
amino acid residues selected from the group of amino acids
consisting of Gly and Ser residues wherein the ratio of Gly to
Ser is at least 2 to 1.

In a further preferred embodiment the linker LL consists of
amino acid residues selected from the group of amino acids
consisting of Gly and Ser residues wherein the ratio of Gly to
Ser is at least 3 to 1.

In a further preferred embodiment the linker LL consists of
amino acid residues selected from the group of amino acids
consisting of Gly and Ser residues wherein the ratio of Gly to
Ser is at least 1 to 2.

In a further preferred embodiment the linker LL consists of
amino acid residues selected from the group of amino acids
consisting of Gly and Ser residues wherein the ratio of Gly to
Ser is at least 1 to 3.

In a further embodiment the aforementioned linker L com-
prises at least one attachment site for covalent coupling of a
nonproteinaceous polymer half-life extending moiety. In an
embodiment of the invention the aforementioned attachment
site is a Lys or a Cys residue.

Preferred linker polypeptides L are selected from the group
of linker polypeptides consisting of

(SEQ ID NO: 137)
[GlyGlyGlySerGlyGly],

(SEQ ID NO: 138)
[GlyGlyGlySerGlyGlyGly],

(SEQ ID NO: 139)
[GlyGlyGlySerGlyGlyGlySerGly],

(SEQ ID NO: 140)
[GlyGlyGlySerGlyGlyGlySerGlyGlyGlySer],

(SEQ ID NO: 141)
[GlyGlyGlySerGlyCysGlyGlySerGly],

(SEQ ID NO: 143)
[GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGly],

(SEQ ID NO: 144)
[LysArgSerLeuSerArgLysLysArg],

(SEQ ID NO: 142)
[GlyGlyGlySerGlyLysGlyGlySerGly],

(SEQ ID NO: 145)
[GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly],
and

(SEQ ID NO: 146)

[GlyGlyGlySerGlyGlyGlySerGlyGlyGly].

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereof, and
L is a linker polypeptide, which is 7, 8, 9 or 10 amino acids in
length.

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereot having 1,2,3 4,5,6,7, 8,
9, or 10 amino acid substitutions compared to SEQ ID NO:
117,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereofhaving 1, 2, 3,4, 5,6,7, 8,
9, or 10 amino acid substitutions compared to SEQ ID
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NO:119 and comprising the conserved motif Arg-X-X-X-
Arg-X-X-Ile/Val-X (SEQ ID NO: 162), and
L is a linker polypeptide, which is 7, 8, 9 or 10 amino acids in
length.

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117),
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119), and
L is a linker polypeptide, which is 7, 8, 9 or 10 amino acids in
length.

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereof, and
L is a linker polypeptide, which is 9 amino acids in length.

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof having 1,2,34,5,6,7, 8,
9, or 10 amino acid substitutions compared to SEQ ID NO:
117,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereofhaving 1, 2,3,4,5,6,7, 8,
9, or 10 amino acid substitutions compared to SEQ ID
NO:119 and comprising the conserved motif Arg-X-X-X-
Arg-X-X-Ile/Val-X (SEQ ID NO: 162), and
L is a linker polypeptide, which is 9 amino acids in length.

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117),
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119), and
L is a linker polypeptide, which is 9 amino acids in length.

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereof, and
L is a linker polypeptide, which is 7, 8, 9 or 10 amino acids in
length and which comprises Glycin and Serin residues in a
ratio of at least 3:1.

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof having 1,2,34,5,6,7, 8,
9, or 10 amino acid substitutions compared to SEQ ID NO:
117,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereofhaving 1, 2,3,4,5,6,7, 8,
9, or 10 amino acid substitutions compared to SEQ ID
NO:119 and comprising the conserved motif Arg-X-X-X-
Arg-X-X-Ile/Val-X (SEQ ID NO: 162), and
L is a linker polypeptide, which is 7, 8, 9 or 10 amino acids in
length and which comprises Glycin and Serin residues in a
ratio of at least 3:1.

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117),
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119), and
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L is a linker polypeptide, which is 7, 8, 9 or 10 amino acids in
length and which comprises Glycin and Serin residues in a
ratio of at least 3:1.

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereof, and
L is alinker polypeptide, which is 9 amino acids in length and
which comprises Glycin and Serin residues in a ratio of at
least 3:1.

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereot having 1,2,3 4,5,6,7, 8,
9, or 10 amino acid substitutions compared to SEQ ID NO:
117,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereofhaving 1, 2, 3,4, 5,6,7, 8,
9, or 10 amino acid substitutions compared to SEQ ID
NO:119 and comprising the conserved motif Arg-X-X-X-
Arg-X-X-Ile/Val-X (SEQ ID NO: 162), and
L is alinker polypeptide, which is 9 amino acids in length and
which comprises Glycin and Serin residues in a ratio of at
least 3:1.

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117),
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119), and
L is alinker polypeptide, which is 9 amino acids in length and
which comprises Glycin and Serin residues in a ratio of at
least 3:1.

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereof, and
L is a linker polypeptide, which has the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139).

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereot having 1,2,3 4,5,6,7, 8,
9, or 10 amino acid substitutions compared to SEQ ID NO:
117,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereofhaving 1, 2, 3,4, 5,6,7, 8,
9, or 10 amino acid substitutions compared to SEQ ID
NO:119 and comprising the conserved motif Arg-X-X-X-
Arg-X-X-Ile/Val-X (SEQ ID NO: 162), and
L is a linker polypeptide, which has the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139).

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117),
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119), and
L is a linker polypeptide, which has the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139).

A more preferred embodiment of the invention is a fusion
polypeptide comprising the sequence of scR4 (SEQ ID NO:
4).
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A more preferred embodiment of the invention is a fusion
polypeptide comprising the sequence of scR4 w/o Tag (SEQ
1D NO: 45).

A preferred embodiment of the invention is a fusion
polypeptide comprising A-L-B, wherein
A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof having 1,2,34,5,6,7, 8,
9, or 10 amino acid substitutions compared to SEQ ID NO:
117,

B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereofhaving 1, 2,3,4,5,6,7, 8,
9, or 10 amino acid substitutions compared to SEQ ID
NO:119 and comprising the conserved motif Arg-X-X-X-
Arg-X-X-Ile/Val-X (SEQ ID NO: 162), and

L is a linker polypeptide, selected from the group of linker
peptides consisting of linkers having the amino acid sequence
of SEQ ID NO: 137-146.

The linker length can be between 6 and 14 of amino acids
while longer linker peptides that themselves mediate addi-
tional functions are conceivable.

In a further embodiment the aforementioned fusion
polypeptides A-L-B have Relaxin activity. In a further pre-
ferred embodiment the Relaxin activity is activation of the
relaxin receptor LGR7. Methods for determining Relaxin
activity are known in the art or are provided herein. In an even
further preferred embodiment, the activation of the relaxin
receptor LGR7 is determined by a method disclosed in
experimental methods herein. In an even further preferred
embodiment, the determination of the activation of the
Relaxin receptor LGR7 is determining an EC,, value. In an
even more preferred embodiment the aforementioned
Relaxin activity is less than 10° fold, 10* fold, 10° fold, 100
fold, 75 fold, 50 fold, 25 fold or 10 fold lower compared to the
corresponding wild type Relaxin effective concentration
inducing a half maximal activity. For example, the corre-
sponding wild type Relaxin for a fusion polypeptide A-L-B
based on human Relaxin 2 is the human Relaxin 2 protein.

Improvement of the Biological Half Life of Single Chain
Relaxin Variants

The improvement of the half-life of a fusion polypeptide of
the invention can be achieved by adding a half-life extending
moiety.

In an embodiment of the invention the aforementioned
fusion polypeptide A-L-B further comprise at least one half-
life extending moiety. In one embodiment the half-life
extending moieties are proteinaceous or non-proteinaceous
polymers.

Half-Life Extension Via Non-Proteinaceous Polymer
Half-Life Extending Moieties:

Improving the biological half-life of a fusion polypeptide
A-L-B can be achieved by a non-proteinaceous polymer half-
life extending moiety which is covalently coupled to a
stretcher polypeptide comprising an attachment site for a
non-proteinaceous polymer half-life extending moiety fused
to the N- and/or C-terminus of A-L-B. Methods attaching
such moieties are known in the art.

Non-proteinaceous polymer half-life extending moieties
can be covalently coupled to an attachment site of the fusion
polypeptide A-L-B. An attachment site can be either within A,
L or B or added by a polypeptide comprising such attachment
site recombinantly fused to the N-terminus and/or C-terminus
of to the aforementioned fusion polypeptides A-L-B. Pre-
ferred is a coupling via the linker polypeptide L, or N- and/or
C-terminally to the fusion polypeptide A-L-B fused stretcher
comprising an attachment site. An attachment site can be an
attachment amino acid, for example Cys or Lys, or a sugar
moiety of a carbohydrate.
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The non-proteinaceous polymer molecule to be coupled to
the variant polypeptide may be any suitable polymer mol-
ecule, such as a natural or synthetic homo-polymer or hetero-
polymer, typically with a molecular weight in the range of
about 300-100,000 Da, such as about 500-20,000 Da, more
preferably in the range of about 500-15,000 Da, even more
preferably in the range of about 2-12 kDa, such as in the range
of about 3-10 kDa. When the term “about” is used herein in
connection with a certain molecular weight, the word “about”
indicates an approximate average molecular weight and
reflects the fact that there will normally be a certain molecular
weight distribution in a given polymer preparation. Examples
of homo-polymers include a polyol (i.e. poly-OH), a
polyamine (i.e. poly-NH2) and a polycarboxylic acid (i.e.
poly-COOH). A hetero-polymer is a polymer comprising dif-
ferent coupling groups, such as a hydroxyl group and an
amine group.

Examples of suitable polymer molecules include polymer
molecules selected from the group consisting of polyalkylene
oxide (PAO), including polyalkylene glycol (PAG), such as
polyethylene glycol (PEG) and polypropylene glycol (PPG),
branched PEGs, hydroxyalkyl starch (HAS), such as
hydroxyethyl starch (HES), polysialic acid (PSA), poly-vinyl
alcohol (PVA), poly-carboxylate, poly-(vinylpyrolidone),
polyethylene-co-maleic acid anhydride, polystyrene-co-ma-
leic acid anhydride, dextran, including carboxymethyl-dext-
ran, or any other biopolymer suitable for reducing immuno-
genicity and/or increasing functional in vivo half-life and/or
serum half-life. Another example of a polymer molecule is
human albumin or another abundant plasma protein. Gener-
ally, polyalkylene glycol-derived polymers are biocompat-
ible, non-toxic, non-antigenic, non-immunogenic, have vari-
ous water solubility properties, and are easily excreted from
living organisms.

PEG is the preferred polymer molecule, since it has only
few reactive groups capable of cross-linking compared to,
e.g., polysaccharides such as dextran. In particular, mono-
functional PEG, e.g. methoxypolyethylene glycol (mPEG), is
of interest since its coupling chemistry is relatively simple
(only one reactive group is available for conjugating with
attachment groups on the polypeptide). Consequently, as the
risk of cross-linking is eliminated, the resulting conjugated
fusion polypeptides of the invention are more homogeneous
and the reaction of the polymer molecules with the variant
polypeptide is easier to control.

To effect covalent attachment of the polymer molecule(s)
to the fusion polypeptides of the invention, the hydroxyl end
groups ofthe polymer molecule must be provided in activated
form, i.e. with reactive functional groups (examples of which
include primary amino groups, hydrazide (HZ), thiol, succi-
nate (SUC), succinimidyl succinate (SS), succinimidyl suc-
cinamide (SSA), succinimidyl propionate (SPA), succinim-
idyl butyrate (SBA), succinimidy carboxymethylate (SCM),
benzotriazole carbonate (BTC), N-hydroxysuccinmide
(NHS), aldehyde, nitrophenylcarbonate (NPC), and tresylate
(TRES)). Suitable activated polymer molecules are commer-
cially available, e.g. from Shearwater Polymers, Inc., Hunts-
ville, Ala., USA, or from PolyMASC Pharmaceuticals plc,
UK.

Alternatively, the polymer molecules can be activated by
conventional methods known in the art, e.g. as disclosed in
WO 90/13540. Specific examples of activated linear or
branched polymer molecules for use in the present invention
are described in the Shearwater Polymers, Inc. 1997 and 2000
Catalogs (Functionalized Biocompatible Polymers for
Research and pharmaceuticals, Polyethylene Glycol and
Derivatives, incorporated herein by reference). Specific
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examples of activated PEG polymers include the following
linear PEGs: NHS-PEG (e.g. SPA-PEG, SSPA-PEG, SBA-
PEG, SS-PEG, SSA-PEG, SC-PEG, SG-PEG, and SCM-
PEG), and NOR-PEG, BTC-PEG, EPOXPEG, NCO-PEG,
NPC-PEG, CDI-PEG, ALD-PEG, TRES-PEG, VS-PEG,
IODO-PEG, and MAL-PEG, and branched PEGs such as
PEG2-NHS and those disclosed in U.S. Pat. No. 5,932,462
and U.S. Pat. No. 5,643,575, both of which are incorporated
herein by reference. Furthermore, the following publications
disclose useful polymer molecules and/or PEGylation chem-
istries: U.S. Pat. No. 5,824,778, U.S. Pat. No. 5,476,653, WO
97/32607, EP 229,108, EP 402,378, U.S. Pat. No. 4,902,502,
U.S. Pat. No. 5,281,698, U.S. Pat. No. 5,122,614, U.S. Pat.
No. 5,219,564, WO 92/16555, WO 94/04193, WO 94/14758,
WO 94/17039, WO 94/18247, WO 94/28024, WO 95/00162,
WO 95/11924, W0O95/13090, WO 95/33490, WO 96/00080,
WO 97/18832, WO 98/41562, WO 98/48837, WO 99/32134,
WO 99/32139, WO 99/32140, WO 96/40791, WO 98/32466,
WO 95/06058, EP 439 508, WO 97/03106, WO 96/21469,
WO 95/13312, EP 921 131, U.S. Pat. No. 5,736,625, WO
98/05363, EP 809 996, U.S. Pat. No. 5,629,384, WO
96/41813, WO 96/07670, U.S. Pat. No. 5,473,034, U.S. Pat.
No. 5,516,673, EP 605 963, U.S. Pat. No. 5,382,657, EP 510
356, EP 400 472, EP 183 503 and EP 154 316.

Specific examples of activated PEG polymers particularly
preferred for coupling to cysteine residues, include the fol-
lowing linear PEGs: vinylsulfone-PEG (VS-PEG), prefer-
ably vinylsulfone-mPEG (VS-mPEG); maleimide-PEG
(MAL-PEQG), preferably maleimide-mPEG (MAL-mPEG)
and orthopyridyl-disulfide-PEG (OPSS-PEG), preferably
orthopyridyl-disulfide-mPEG  (OPSS-mPEG). Typically,
such PEG or mPEG polymers will have a size of about 5 kDa,
about 10 kD, about 12 kDa or about 20 kDa.

The conjugation of the fusion polypeptides of the invention
and the activated polymer molecules is conducted by use of
any conventional method, e.g. as described in the following
references (which also describe suitable methods for activa-
tion of polymer molecules): Harris and Zalipsky, eds., Poly
(ethylene glycol) Chemistry and Biological Applications,
AZC Washington; R. F. Taylor, (1991), “Protein immobilisa-
tion. Fundamental and applications”, Marcel Dekker, N.Y.; S.
S. Wong, (1992), “Chemistry of Protein Conjugation and
Crosslinking”, CRC Press, Boca Raton; G. T. Hermanson et
al., (1993), “Immobilized Affinity Ligand Techniques”, Aca-
demic Press, N.Y.).

The skilled person will be aware that the activation method
and/or conjugation chemistry to be used depends on the
attachment group(s) of the fusion polypeptide (examples of
which are given further above), as well as the functional
groups of the polymer (e.g. being amine, hydroxyl, carboxyl,
aldehyde, sultydryl, succinimidyl, maleimide, vinysulfone or
haloacetate). The PEGylation may be directed towards con-
jugation to all available attachment groups on the fusion
polypeptide (i.e. such attachment groups that are exposed at
the surface of the polypeptide) or may be directed towards one
or more specific attachment groups, e.g. the N-terminal
amino group as described in U.S. Pat. No. 5,985,265 or to
cysteine residues. Furthermore, the conjugation may be
achieved in one step or in a stepwise manner (e.g. as described
in WO 99/55377).

For PEGylation to cysteine residues (see above) the fusion
polypeptide is usually treated with a reducing agent, such as
dithiothreitol (DDT) prior to PEGylation. The reducing agent
is subsequently removed by any conventional method, such
as by desalting. Conjugation of PEG to a cysteine residue
typically takes place in a suitable buffer at pH 6-9 at tempera-
tures varying from 4° C. to 25° C. for periods up to 16 hours.
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It will be understood that the PEGylation is designed so as
to produce the optimal molecule with respect to the number of
PEG molecules attached, the size and form of such molecules
(e.g. whether they are linear or branched), and the attachment
site(s) in the fusion polypeptide. The molecular weight of the
polymer to be used may e.g. be chosen on the basis of the
desired effect to be achieved.

In connection with conjugation to only a single attachment
group on the protein (e.g. the N-terminal amino group), it may
be advantageous that the polymer molecule, which may be
linear or branched, has a high molecular weight, preferably
about 10-25 kDa, such as about 15-25kDa, e.g. about 20 kDa.

Normally, the polymer conjugation is performed under
conditions aimed at reacting as many ofthe available polymer
attachment groups with polymer molecules. This is achieved
by means of a suitable molar excess of the polymer relative to
the polypeptide. Typically, the molar ratios of activated poly-
mer molecules to polypeptide are up to about 1000-1, such as
up to about 200-1, or up to about 100-1. In some cases the
ratio may be somewhat lower, however, such as up to about
50-1,10-1, 5-1,2-1 or 1-1 in order to obtain optimal reaction.

Itis also contemplated according to the invention to couple
the polymer molecules to the polypeptide through a linker.
Suitable linkers are well known to the skilled person. A pre-
ferred example is cyanuric chloride (Abuchowski et al.,
(1977), 1. Biol. Chem., 252,3578-3581; U.S. Pat. No. 4,179,
337; Shafer et al., (1986), J. Polym. Sci. Polym. Chem. Ed.,
24, 375-378).

Subsequent to the conjugation, residual activated polymer
molecules are blocked according to methods known in the art,
e.g. by addition of primary amine to the reaction mixture, and
the resulting inactivated polymer molecules are removed by a
suitable method.

It will be understood that depending on the circumstances,
e.g. the amino acid sequence of the fusion polypeptide, the
nature of the activated PEG compound being used and the
specific PEGylation conditions, including the molar ratio of
PEG to polypeptide, varying degrees of PEGylation may be
obtained, with a higher degree of PEGylation generally being
obtained with a higher ratio of PEG to fusion polypeptide.
The PEGylated fusion polypeptides resulting from any given
PEGylation process will, however, normally comprise a sto-
chastic distribution of conjugated fusion polypeptide having
slightly different degrees of PEGylation.

For improvement of the biological halflife of Relaxin or of
fusion polypeptides of the invention, chemical modification
such as PEGylation, or HESylation are applicable.

HAS and HES non-proteinaceous polymers, as well as
methods of producing HAS or HES conjugates are disclosed
for example in  WO02/080979, WO03/070772,
W0057092391 and WO057092390.

Polysialytion is another technology, which uses the natural
polymer polysialic acid (PSA) to prolong the half-life and
improve the stability of therapeutic peptides and proteins.
PSA is a polymer of sialic acid (a sugar). When used for
protein and therapeutic peptide drug delivery, polysialic acid
provides a protective microenvironment on conjugation. This
increases the active life of the therapeutic protein in the cir-
culation and prevents it from being recognized by the immune
system. The PSA polymer is naturally found in the human
body. It was adopted by certain bacteria which evolved over
millions of years to coat their walls with it. These naturally
potysialylated bacteria were then able, by virtue of molecular
mimicry, to foil the body’s defence system. PSA, nature’s
ultimate stealth technology, can be easily produced from such
bacteria in large quantities and with predetermined physical
characteristics. Bacterial PSA is completely non-immuno-
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genic, even when coupled to proteins, as it is chemically
identical to PSA in the human body.

Half-Life Extension Via Proteinaceous Half-Life Extend-
ing Moieties:

A further possibility improving the half-life of a fusion
polypeptide A-L-B is a fusion with a proteinaceous half-life
extending moiety, such as the immunoglobulin Fc fragment
of antibodies, transferrin, transferrin receptor or at least the
transferrin-binding portion thereof, serum albumin, or vari-
ants thereof or binding modules that bind in-vivo to other
molecules mediating longer half-life, e.g. serum albumin
binding protein is a commonly used method.

The scRelaxin polypeptides described above can be fused
directly or via a peptide linker to the Fc portion of an immu-
noglobulin “Immunoglobulins” are molecules containing
polypeptide chains held together by disulfide bonds, typically
having two light chains and two heavy chains. In each chain,
one domain (V) has a variable amino acid sequence depend-
ing on the antibody specificity of the molecule. The other
domains (C) have a rather constant sequence common to
molecules of the same class.

Asused herein, the “Fc¢” portion of an immunoglobulin has
the meaning commonly given to the term in the field of
immunology. Specifically, this term refers to an antibody
fragment that is obtained by removing the two antigen bind-
ing regions (the Fab fragments) from the antibody. One way
to remove the Fab fragments is to digest the immunoglobulin
with papain protease. Thus, the Fc portion is formed from
approximately equal sized fragments of the constant region
from both heavy chains, which associate through non-cova-
lent interactions and disulfide bonds. The Fc portion can
include the hinge regions and extend through the CH2 and
CH3 domains to the C-terminus of the antibody. Representa-
tive hinge regions for human and mouse immunoglobulins
can be found in Antibody Engineering, A Practical Guide,
Borrebaeck, C. A. K., ed., W.H. Freeman and Co., 1992.

There are five types of human immunoglobulin Fc regions
with different effector and pharmacokinetic properties: IgG,
IgA, 1gM, IgD, and IgE. IgG is the most abundant immuno-
globulin in serum. IgG also has the longest half-life in serum
of any immunoglobulin (23 days). Unlike other immunoglo-
bulins, IgG is efficiently recirculated following binding to an
Fc receptor. There are four IgG subclasses G1, G2, G3, and
G4, each of which have different effect or functions. These
effector functions are generally mediated through interaction
with the Fc receptor (FcyR) or by binding Clq and fixing
complement. Binding to FcyR can lead to antibody dependent
cell mediated cytolysis, whereas binding to complement fac-
tors can lead to complement mediated cell lysis. In designing
heterologous Fc fusion proteins wherein the Fc portion is
being utilized solely for its ability to extend half-life, it is
important to minimize any effector function. All IgG sub-
classes are capable of binding to Fc receptors (CD16, CD32,
CD64) with G1 and G3 being more effective than G2 and G4.
The Fec receptor binding region of IgG is formed by residues
located in both the hinge and the carboxy terminal regions of
the CH2 domain.

Depending on the desired in vivo effect, the heterologous
fusion proteins of the present invention may contain any of
the isotypes described above or may contain mutated Fc
regions wherein the complement and/or Fc receptor binding
functions have been altered. Thus, the heterologous fusion
proteins of the present invention may contain the entire Fc
portion of an immunoglobulin, fragments of the Fc portion of
an immunoglobulin, or analogs thereof fused to a scRelaxin
compound.
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Regardless of the final structure of the fusion protein, the
Fc or Fe-like region must serve to prolong the in vivo plasma
half-life of the scRelaxin compound fused at the C-terminus
or N-terminus. Preferrably, the fused scRelaxin compound
retains some biological activity. Biological activity can be
determined by in vitro and in vivo methods known in the art.

It is preferable that the Fc region used for the heterologous
fusion proteins of the present invention be derived from an
1gG1 or an 1gG2 Fe region.

Generally, the Fc region used for the heterologous fusion
proteins of the present invention can be derived from any
species including but not limited to human, rat, mouse and
pig. Preferably, the Fc region used for the present invention is
derived from human or rat. However, most preferred are
human Fc regions and fragments and variants thereof to
reduce the risk of the fusion protein being immunogenic in
humans. A “native sequence Fc region” comprises an amino
acid sequence identical to the amino acid sequence of an Fc
region found in nature. A “variant Fc region” comprises an
amino acid sequence which differs from that of a native
sequence Fc region by virtue of at least one amino acid
modification. Preferably, the variant Fc region has at least one
amino acid substitution compared to a native sequence Fc
region or to the Fc region of a parent polypeptide, e.g., from
about one to about ten amino acid substitutions, and prefer-
ably from about one to about five amino acid substitutions in
a native sequence Fc region or in the Fc region of the parent
polypeptide. The variant Fc region herein will preferably
possess at least about 80% sequence identity with a native
sequence Fc region and/or with an Fc region of a parent
polypeptide, and most preferably at least about 90% sequence
identity therewith, more preferably at least about 95%
sequence identity therewith.

The scRelaxin compounds described above can be fused
directly or via a peptide stretcher to albumin or an analog,
fragment, or derivative thereof. Generally the albumin pro-
teins making up part of the fusion proteins of the present
invention can be derived from albumin cloned from any spe-
cies. However, human albumin and fragments and analogs
thereof are preferred to reduce the risk of the fusion protein
being immunogenic in humans. Human serum albumin
(HSA) consists of a single non-glycosylated polypeptide
chain of 585 amino acids with a formula molecular weight of
66,500. The amino acid sequence of HSA (SEQ ID NO:123)
has been described e.g. in Meloun, et al. (1975); Behrens, et
al. (1975); Lawn, et al. (1981) and Minghetti, et al. (1986). A
variety of polymorphic variants as well as analogs and frag-
ments of albumin have been described (see Weitkamp, et al.
(1973)). For example, in EP0322094 and EP0399666 various
fragments of human serum albumin are disclosed. It is under-
stood that the heterologous fusion proteins of the present
invention include scRelaxin compounds that are coupled to
any albumin protein including fragments, analogs, and
derivatives wherein such fusion protein is biologically active
and has a longer plasma half-life than the scRelaxin com-
pound alone. Thus, the albumin portion of the fusion protein
need not necessarily have a plasma half-life equal to that of
native human albumin. Fragments, analogs, and derivatives
are known or can be generated that have longer half-lives or
have half-lives intermediate to that of native human albumin
and the scRelaxin compound of interest. The techniques are
well-known in the art, see, e.g., WO 93/15199, WO 93/15200,
WO 01/77137 and EP0413622.

In an embodiment of the invention the proteinaceous half-
life extending moiety has low immunogenicity, is human or
humanized. In a preferred embodiment the proteinaceous
half-life extending moiety is human, such as human transfer-
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rin (SEQ ID NO: 122), human serum albumin (SEQ ID NO:
123), or human IgG1 Fe (SEQ ID NO: 120).

Additionally, other proteins, protein domains or peptides
improving the biological half life can also be used as fusion
partners.

Half-life extension via fusion to human serum albumin is
disclosed for example in W093/15199. Albumin binding as a
general strategy for improving the pharmacokinetics of pro-
teins is described for example in Dennis et al., The Journal of
Biological Chemistry, Vol. 277, No 38, Issue of September
20, pp. 35035-35043. Half-life extension via fusion to human
serum albumin binding proteins is disclosed for example in
US20100104588. Half-life extension via fusion to human
serum albumin or IgG-Fc binding proteins is disclosed for
example in WO01/45746. A further example of half-life
extension via fusion to human serum albumin binding pep-
tides is disclosed in W02010/054699.

Half-life extension via fusion to an Fc domain is disclosed
for example in WO2001/058957.

The biological activity determines the preferred orienta-
tion of the protein of interest to its fusion partner. C-terminal
as well as N-terminal orientations of fusion partners are
included. In addition, for improvement of the biological half
life or other functions, fusion partners may be modified by
phosphorylation, sulfation, acrylation, glycosylation, degly-
cosylation, methylation, farnesylation, acetylation, amida-
tion or others.

Proteinaceous half-life extending moieties are recombi-
nantly fused to the N-terminus and/or C-terminus of the
aforementioned fusion polypeptides A-L-B. The fusion can
be with or without an additional stretcher polypeptide.
Examples of proteinaceous half-life extending moieties are
transferrin, transferrin receptor or at least the transferrin-
binding portion thereof, serum albumin, serum albumin bind-
ing proteins, Immunglobulins, and the Fc domain of an
immunoglobulin. Preferred are human proteinaceous half-
life extending moieties, e.g human transferrin, human trans-
ferrin receptor or at least the transferrin-binding portion
thereof, human serum albumin, human immunoglobulin or
human Fc domains. Fusion partners are linked either directly
or by a stretch of amino acids, also termed stretcher. The
fusion junction is defined as the position between the last
C-terminal amino acid of the first protein or peptide and the
first N-terminal amino acid of the second protein or peptide in
a fusion protein. Accordingly, a fusion junction or stretcher
includes any amino acid between the last amino acid the
N-terminal fusion partner and the first amino acid of the
C-terminal fusion partner.

Stretcher Units:

Such stretchers are known in the art and are 1 to about 100
amino acids in length, are 1 to about 50 amino acids in length,
are 1 to about 25 amino acids in length, are 1 to about 15
amino acids in length, are 1 to 10 amino acids in length, are 4
to 25 amino acids in length, are 4 to 20 amino acids in length,
are 4 to 15 amino acids in length, or are 4 to 10 amino acids in
length.

The amino acid composition of stretcher sequences is vari-
able, although a stretcher exhibiting a low immunogenicity
score is preferred. In an embodiment of the invention a stre-
cher polypeptide connecting a fusion polypeptide A-L-B with
a proteinaceous half-life extending moiety can be composed
of any amino acid. As shown for example the stretcher
polypeptide employed in scR-Fcl is composed of charged
and bulky amino acids (e.g. Glu, Arg or Asp) whereas the
stretcher polypeptide in scR-Fc2 is composed of uncharged
amino acids (e.g. Gly and Ser).
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In a preferred embodiment the stretcher polypeptide com-
prises at least one Gly, Ser, Ile, Glu, Arg, Met, and/or Asp
residue. In a more preferred embodiment the stretcher
polypeptide comprises Gly and Ser residues. In a further
preferred embodiment the stretcher peptide is a glycine-rich
linker such as peptides comprising the sequence [GGGGS],
(SEQID NO: 165) as disclosed in U.S. Pat. No. 7,271,149. In
other embodiments, a serine-rich strecher polypeptide is
used, as described in U.S. Pat. No. 5,525,491. A further pre-
ferred embodiment is a stretcher polypeptide which com-
prises Gly and Ser residues and has a ratio of Gly to Ser of at
least 3 to 1. Further preferred are stretcher polypeptides hav-
ing a Prolin residue at the C- and/or N-terminal end.

Preferred stretcher peptides are [GlyGlySerPro] (SEQ ID
NO: 148), [GlyGlySerGlyGlySerPro] (SEQ ID NO: 149),
and [GlyGlySerGlyGlySerGlyGlySerPro] (SEQ ID NO:
150).

Such fusion polypeptides with improved half-life can be
represented by fusion polypeptide comprising the sequence
(R1),,-(81),-A-L-B-(82),-(R2),.

A further embodiment of the invention is a fusion polypep-
tide comprising

(R1),,-(S1),~A-L-B-(82),-(R2),,, wherein

A, L and B have the definitions as disclosed above,

R1 and R2 are proteinaceous half-life extending moieties,
S1 and S2 are stretcher peptides as defined above,

and wherein m, n, 0, and p independently have the integer 0 or
1, provided that at least one of m, n, o, and p are 1. For
example, (S1),,_, means that no linker S1 is present in the
fusion polypeptide.

In a further embodiment n has the integer 1 if m has the
integer 1. In a further embodiment o has the integer 1 if p has
the integer 1.

In a preferred embodiment n and m are O and o and p are 1.
In a further preferred embodiment n and m are 1 and o and p
are 0.

A further embodiment of the invention is a fusion polypep-
tide comprising

(R1) e (S 1) A-L-B-(52) - (R2) .

A further embodiment of the invention is a fusion polypep-
tide comprising

R0 (S1)p=g- A-L-B-(82) yo-(R2) e .

In a preferred embodiment the proteinaceous half-life
extending moiety is selected form the group consisting of
serum albumin, transferrin, Fc domain, 1gG1 Fe domain, and
serum albumin binding protein.

In a further embodiment the aforementioned fusion
polypeptides further comprising at least one half-life extend-
ing moiety have an extended half-life compared to the corre-
sponding wild type Relaxin, wherein the half-life extension is
atleast 5, 10, 20, 50, 100 or 500-fold. Preferably, the half-life
is determined as serum half-life, meaning detection of the
fusion protein in serum or whole blood, for example by using
a commercially available quantification ELISA assay (e.g.
R&D Systems, Human Relaxin-2 Quantikine ELISA kit,
catalogue number DRL.200). The half-life is preferably a
human blood half-life. Preferably, the half-life is determined
as functional in vivo half-life, meaning the activity of fusion
polypeptide in serum or blood samples is determined. Assays
to determine the activity of a fusion polypeptide A-L-B of'the
invention are known in the art and are described herein.

A preferred embodiment of the invention is a fusion
polypeptide comprising

(R1),,-(S1),~A-L-B-(82),-(R2),,, wherein
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A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereof,
L is a linker polypeptide, which is 9 amino acids in length,
R1 and R2 are half-life extending moieties, preferably pro-
teinaceous half-life extending moieties,
S1 and S2 are stretcher peptides as defined above,
and wherein m, n, 0, and p independently have the integer 0 or
1, provided that at least one of m, n, 0, and p are 1, preferably
at least m or p is 1, more preferably m and n are 0 and o and
p are 1, and most preferably m and n are 1 and o and p are 0.

A preferred embodiment of the invention is a fusion
polypeptide comprising

(R1),,-(S1),-A-L-B~(82),-(R2),,, wherein

A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:

117),

B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:

119),

L is a linker polypeptide, which is 9 amino acids in length,

R1 and R2 are half-life extending moieties, preferably pro-

teinaceous half-life extending moieties,

S1 and S2 are stretcher peptides as defined above,

and wherein m, n, 0, and p independently have the integer 0 or

1, provided that at least one of m, n, 0, and p are 1, preferably

at least m or p is 1, more preferably m and n are 0 and o and

p are 1, and most preferably m and n are 1 and o and p are 0.
A preferred embodiment of the invention is a fusion

polypeptide comprising

(R1),,-(S1),~A-L-B-(82),-(R2),,, wherein

A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:

117) or a functional variant thereof,

B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:

119) or a functional variant thereof,

L is alinker polypeptide, which has the sequence GlyGlyGly-

SerGlyGlyGlySerGly (SEQ ID NO: 139),

R1 and R2 are half-life extending moieties, preferably pro-

teinaceous half-life extending moieties,

S1 and S2 are stretcher peptides as defined above,

and wherein m, n, 0, and p independently have the integer 0 or

1, provided that at least one of m, n, 0, and p are 1, preferably

at least m or p is 1, more preferably m and n are 0 and o and

p are 1, and most preferably m and n are 1 and o and p are 0.
A preferred embodiment of the invention is a fusion

polypeptide comprising

(R1),,-(S1),-A-L-B-(82),- (R2)p, wherein

A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:

117),

B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:

119),

L is alinker polypeptide, which has the sequence GlyGlyGly-

SerGlyGlyGlySerGly (SEQ ID NO: 139),

R1 and R2 are half-life extending moieties, preferably pro-

teinaceous half-life extending moieties,

S1 and S2 are stretcher peptides as defined above,

and wherein m, n, 0, and p independently have the integer 0 or

1, provided that at least one of m, n, 0, and p are 1, preferably

at least m or p is 1, more preferably m and n are 0 and o and

p are 1, and most preferably m and n are 1 and o and p are 0.
A preferred embodiment of the invention is a fusion

polypeptide comprising

(R1)-(S1)-A-L-B, wherein

w
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A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereof,
L is a linker polypeptide, which has the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139),
R1 is a half-life extending moiety, preferably a proteinaceous
half-life extending moiety, and
S1 is a stretcher peptide as defined above.

A preferred embodiment of the invention is a fusion
polypeptide comprising

(R1)-(S1)-A-L-B, wherein

A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117),
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119),
L is a linker polypeptide, which has the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139),
R1 is a half-life extending moiety, preferably a proteinaceous
half-life extending moiety, and
S1 is a stretcher peptide as defined above.

A preferred embodiment of the invention is a fusion
polypeptide comprising

(R1)-(S1)-A-L-B, wherein

A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereof,
L is a linker polypeptide, which has the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139),
R1 is a proteinaceous half-life extending moiety,
S1 is a stretcher peptide being 4-10 amino acids in length,
preferably selected from the group consisting of GlyGlySer-
Pro (SEQ ID NO: 148), GlyGlySerGlyGlySerPro (SEQ ID
NO: 149), and GlyGlySerGlyGlySerGlyGlySerPro (SEQ ID
NO: 150).

A preferred embodiment of the invention is a fusion
polypeptide comprising

(R1)-(S1)-A-L-B, wherein

A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117),
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119),
L is a linker polypeptide, which has the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139),
R1 is a proteinaceous half-life extending moiety,
S1 is a stretcher peptide being 4-10 amino acids in length,
preferably selected from the group consisting of GlyGlySer-
Pro (SEQ ID NO: 148), GlyGlySerGlyGlySerPro (SEQ ID
NO: 149), and GlyGlySerGlyGlySerGlyGlySerPro (SEQ ID
NO: 150).

A preferred embodiment of the invention is a fusion
polypeptide comprising

(R1)-(S1)-A-L-B, wherein

A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof,

B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereof,

L is a linker polypeptide, which has the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139),

R1 is a proteinaceous half-life extending moiety,

S1 is a stretcher peptide being 10 amino acids in length.
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A preferred embodiment of the invention is a fusion
polypeptide comprising

(R1)-(S1)-A-L-B, wherein

A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117),
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119),
L is alinker polypeptide, which has the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139),
R1 is a proteinaceous half-life extending moiety,
S1 is a stretcher peptide being 10 amino acids in length.

A preferred embodiment of the invention is a fusion
polypeptide comprising

(R1)-(S1)-A-L-B, wherein

A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereof,
L is alinker polypeptide, which has the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139),
R1 is a proteinaceous half-life extending moiety,
S1 is a stretcher peptide consisting of GlyGlySerGlyGlySer-
GlyGlySerPro (SEQ ID NO: 150).

A preferred embodiment of the invention is a fusion
polypeptide comprising

(R1)-(S1)-A-L-B, wherein

A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117),
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119),
L is alinker polypeptide, which has the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139),
R1 is a proteinaceous half-life extending moiety,
S1 is a stretcher peptide consisting of GlyGlySerGlyGlySer-
GlyGlySerPro (SEQ ID NO: 150).

A preferred embodiment of the invention is a fusion
polypeptide comprising

(R1)-(S1)-A-L-B, wherein

A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117) or a functional variant thereof,
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119) or a functional variant thereof,
L is alinker polypeptide, which has the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139),
R11is a Fc domain of an antibody, preferably a human IgG1 or
1gG2 Fc domain,
S1 is a stretcher peptide consisting of GlyGlySerGlyGlySer-
GlyGlySerPro (SEQ ID NO: 150).

A preferred embodiment of the invention is a fusion
polypeptide comprising

(R1)-(S1)-A-L-B, wherein

A is a human Relaxin 2 A chain polypeptide (SEQ ID NO:
117),
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119),
L is alinker polypeptide, which has the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139),
R11is a Fc domain of an antibody, preferably a human IgG1 or
1gG2 Fc domain,
S1 is a stretcher peptide consisting of GlyGlySerGlyGlySer-
GlyGlySerPro (SEQ ID NO: 150).

A further preferred embodiment of the invention is a fusion
polypeptide comprising a polypeptide as set forth in table 3.
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A further preferred embodiment of the invention are fusion
polypeptides as set forth in table 3.

TABLE 3
Construct SEQ ID NO
scR3 SEQ ID NO: 3
scR4 SEQ ID NO: 4
scRS SEQ ID NO: 5
scR7 SEQID NO: 7
scR8 SEQID NO: 8
scR9 SEQID NO: 9
scR10 SEQ ID NO: 10
scR11 SEQIDNO: 11
scR12 SEQID NO: 12
scR13 SEQ ID NO: 13
scR14 SEQ ID NO: 14
scR15 SEQ ID NO: 15
scR-Fc 1 SEQID NO: 16
scR-Fc 2 SEQID NO: 17
scR-Fc 3 SEQID NO: 18
scR-Fc 4 SEQ ID NO: 19
scR-Fc 5 SEQ ID NO: 20
scR-Fc 6 SEQID NO: 21
scR-Fc 7 SEQ ID NO: 22
scR-Fc 8 SEQ ID NO: 23
scR-Fc 9 SEQ ID NO: 24
scR-Fc 10 SEQ ID NO: 25
scR-Fe 11 SEQ ID NO: 26
scR-Fc 12 SEQ ID NO: 27
scR-Fc 13 SEQ ID NO: 28
scR-Fc 14 SEQ ID NO: 29
scR-Fc 15 SEQ ID NO: 30
scR-Fc 16 SEQ ID NO: 31
scR-Fc 17 SEQ ID NO: 32
scR-Fc 18 SEQ ID NO: 33
scR-Varl SEQ ID NO: 34
scR-Var2 SEQ ID NO: 35
scR-Var3 SEQ ID NO: 36
scR-Var4 SEQ ID NO: 37
scR-Var5 SEQ ID NO: 38
scR-Var6 SEQ ID NO: 39
scR-Var7 SEQ ID NO: 40
scR-Var8 SEQ ID NO: 41
scR3 w/o Tag SEQ ID NO: 44
scR4 w/o Tag SEQ ID NO: 45
scR5 w/o Tag SEQ ID NO: 46
scR6 w/o Tag SEQ ID NO: 47
scR7 w/o Tag SEQ ID NO: 48
scR8 w/o Tag SEQ ID NO: 49
scR9 w/o Tag SEQ ID NO: 50
scR10 w/o Tag SEQ ID NO: 51
scR-Fc 1 w/o Tag SEQ ID NO: 52
scR-Fc 8 w/o Tag SEQ ID NO: 53
scR-Fc 9 w/o Tag SEQ ID NO: 54
scR-Fc 10 w/o Tag SEQ ID NO: 55
scR-Fc 11 w/o Tag SEQ ID NO: 56
scR-Fc 12 w/o Tag SEQ ID NO: 57
scR-Fc 13 w/o Tag SEQ ID NO: 58
scR17 SEQ ID NO: 153
scR19 SEQ ID NO: 155

In a further embodiment the aforementioned fusion
polypeptides A-L-B further comprising a half-life extending
moiety have Relaxin activity. In a further preferred embodi-
ment the Relaxin activity is activation of the relaxin receptor
LGR7. Methods for determining Relaxin activity are known
in the art or are provided herein. In an even further preferred
embodiment, the activation of the relaxin receptor LGR7 is
determined by a method disclosed in experimental methods
herein. In an even further preferred embodiment, the deter-
mination of the activation of the relaxin receptor LGR7 is
determining an EC,, value. In an even more preferred
embodiment the aforementioned Relaxin activity is less than
10° fold, 10* fold, 10° fold, 100 fold, 75 fold, 50 fold, 25 fold
or 10 fold lower compared to the corresponding wild type
Relaxin activity. For example, the corresponding wild type
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Relaxin for a fusion polypeptide A-L-B based on human
Relaxin 2 is the human Relaxin 2 protein.

Cloning, Vector Systems, Expression, Hosts, and Purifica-
tion

The invention also provides for a vector which comprises
an isolated nucleic acid molecule encoding a fusion polypep-
tide of the invention. This vector system is operatively linked
to an expression sequence capable of directing its expression
in a host cell.

A suitable host cell may be selected from the group con-
sisting of bacterial cells (such as E. coli), yeast cells (such as
Saccharomyces cerevisiae), fungal cells, plant cells, insect
cells and animals cells. Animal cells include, but are not
limited to, HEK293 cells, CHO cells, COS cells, BHK cells,
Helacells and various primary mammalian cells. Derivatives
of mammalian cells such as HEK293T cells are also appli-
cable.

DNA Molecules of the Invention

The present invention also relates to the DNA molecules
that encode a fusion protein of the invention. These sequences
include, but are not limited to, those DNA molecules set forth
in table 4.

TABLE 4

Construct SEQ ID NO
scR1 SEQ ID NO: 59
scR2 SEQ ID NO: 60
scR3 SEQ ID NO: 61
scR4 SEQ ID NO: 62
scRS SEQ ID NO: 63
scR6 SEQ ID NO: 64
scR7 SEQ ID NO: 65
scR8 SEQ ID NO: 66
scR9 SEQ ID NO: 67
scR10 SEQ ID NO: 68
scR11 SEQ ID NO: 69
scR12 SEQ ID NO: 70
scR13 SEQIDNO: 71
scR14 SEQID NO: 72
scR15 SEQ ID NO: 73
scR-Fe 1 SEQ ID NO: 74
scR-Fc 2 SEQ ID NO: 75
scR-Fc 3 SEQ ID NO: 76
scR-Fc 4 SEQ ID NO: 77
scR-Fc 5 SEQ ID NO: 78
scR-Fc 6 SEQ ID NO: 79
scR-Fc 7 SEQ ID NO: 80
scR-Fc 8 SEQ ID NO: 81
scR-Fc 9 SEQ ID NO: 82
scR-Fc 10 SEQ ID NO: 83
scR-Fe 11 SEQ ID NO: 84
scR-Fc 12 SEQ ID NO: 85
scR-Fc 13 SEQ ID NO: 86
scR-Fc 14 SEQ ID NO: 87
scR-Fc 15 SEQ ID NO: 88
scR-Fc 16 SEQ ID NO: 89
scR-Fc 17 SEQ ID NO: 90
scR-Fc 18 SEQ ID NO: 91
scR-Varl SEQ ID NO: 92
scR-Var2 SEQ ID NO: 93
scR-Var3 SEQ ID NO: 94
scR-Var4 SEQ ID NO: 95
scR-Vars SEQ ID NO: 96
scR-Var6 SEQ ID NO: 97
scR-Var7 SEQ ID NO: 98
scR-Var8 SEQ ID NO: 99
scR3 w/o Tag SEQ ID NO: 102
scR4 w/o Tag SEQ ID NO: 103
scR5 w/o Tag SEQ ID NO: 104
scR6 w/o Tag SEQ ID NO: 105
scR7 w/o Tag SEQ ID NO: 106
scR& w/o Tag SEQ ID NO: 107
scR9 w/o Tag SEQ ID NO: 108
scR10 w/o Tag SEQ ID NO: 109
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TABLE 4-continued

Construct SEQ ID NO

scR-Fc 1 w/o Tag SEQ ID NO: 110

scR-Fc 8 w/o Tag SEQID NO: 111
scR-Fc 9 w/o Tag SEQID NO: 112
scR-Fc 10 w/o Tag SEQID NO: 113
scR-Fc 11 w/o Tag SEQID NO: 114
scR-Fc 12 w/o Tag SEQID NO: 115
scR-Fc 13 w/o Tag SEQID NO: 116
scR17 SEQ ID NO: 158
scR19 SEQ ID NO: 160

DNA molecules of the invention are not limited to the
sequences disclosed herein, but also include variants thereof.
DNA variants within the invention may be described by ref-
erence to their physical properties in hybridization. The
skilled worker will recognize that DNA can be used to iden-
tify its complement and, since DNA is double stranded, its
equivalent or homolog, using nucleic acid hybridization tech-
niques. It also will be recognized that hybridization can occur
with less than 100% complementarity. However, given appro-
priate choice of conditions, hybridization techniques can be
used to differentiate among DNA sequences based on their
structural relatedness to a particular probe. For guidance
regarding such conditions see, Sambrook et al., 1989 supra
and Ausubel etal., 1995 (Ausubel, F. M., Brent, R., Kingston,
R.E.,Moore, D.D., Sedman, J. G., Smith, J. A., & Struhl, K.
eds. (1995). Current Protocols in Molecular Biology. New
York: John Wiley and Sons).

Structural similarity between two polynucleotide
sequences can be expressed as a function of “stringency” of
the conditions under which the two sequences will hybridize
with one another. As used herein, the term “stringency” refers
to the extent that the conditions disfavor hybridization. Strin-
gent conditions strongly disfavor hybridization, and only the
most structurally related molecules will hybridize to one
another under such conditions. Conversely, non-stringent
conditions favor hybridization of molecules displaying a
lesser degree of structural relatedness. Hybridization strin-
gency, therefore, directly correlates with the structural rela-
tionships of two nucleic acid sequences. The following rela-
tionships are useful in correlating hybridization and
relatedness (where T, is the melting temperature of a nucleic
acid duplex):
a.T,=69.3+0.41(G+C) %

b. The T,, of a duplex DNA decreases by 1° C. with every
increase of 1% in the number of mismatched base pairs.
c. (T,),,~(T,),,=18.5 log,, u2/pl

where pl and p2 are the ionic strengths of two solutions.

Hybridization stringency is a function of many factors,
including overall DNA concentration, ionic strength, tem-
perature, probe size and the presence of agents which disrupt
hydrogen bonding. Factors promoting hybridization include
high DNA concentrations, high ionic strengths, low tempera-
tures, longer probe size and the absence of agents that disrupt
hydrogen bonding. Hybridization typically is performed in
two phases: the “binding” phase and the “washing” phase.

First, in the binding phase, the probe is bound to the target
under conditions favoring hybridization. Stringency is usu-
ally controlled at this stage by altering the temperature. For
high stringency, the temperature is usually between 65° C.
and 70° C., unless short (<20 nt) oligonucleotide probes are
used. A representative hybridization solution comprises
6xSSC, 0.5% SDS, 5xDenhardt’s solution and 100 pg of
nonspecific carrier DNA. See Ausubel et al., section 2.9,
supplement 27 (1994). Of course, many different, yet func-
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tionally equivalent, buffer conditions are known. Where the
degree of relatedness is lower, a lower temperature may be
chosen. Low stringency binding temperatures are between
about 25° C. and 40° C. Medium stringency is between at
least about 40° C. to less than about 65° C. High stringency is
at least about 65° C.

Second, the excess probe is removed by washing. It is at
this phase that more stringent conditions usually are applied.
Hence, it is this “washing” stage that is most important in
determining relatedness via hybridization. Washing solutions
typically contain lower salt concentrations. One exemplary
medium stringency solution contains 2xSSC and 0.1% SDS.
A high stringency wash solution contains the equivalent (in
ionic strength) of less than about 0.2xSSC, with a preferred
stringent solution containing about 0.1xSSC. The tempera-
tures associated with various stringencies are the same as
discussed above for “binding.” The washing solution also
typically is replaced a number of times during washing. For
example, typical high stringency washing conditions com-
prise washing twice for 30 minutes at 55° C. and three times
for 15 minutes at 60° C.

An embodiment of the invention is an isolated nucleic acid
sequence that encodes a fusion polypeptide of the invention.

Recombinant DNA Constructs and Expression

The present invention further provides recombinant DNA
constructs comprising one or more of the nucleotide
sequences of the present invention. The recombinant con-
structs of the present invention are used in connection with a
vector, such as a plasmid, phagemid, phage or viral vector,
into which a DNA molecule encoding a fusion polypeptide of
the invention is inserted.

A fusion polypeptide as provided herein can be prepared by
recombinant expression of nucleic acid sequences encoding a
fusion polypeptide in a host cell. To express a fusion polypep-
tide recombinantly, a host cell can be transfected with a
recombinant expression vectors carrying DNA fragments
encoding a fusion polypeptide such that the fusion polypep-
tide is expressed in the host cell. Standard recombinant DNA
methodologies are used to prepare and/or obtain nucleic acids
encoding a fusion polypeptide, incorporate these nucleic
acids into recombinant expression vectors and introduce the
vectors into host cells, such as those described in Sambrook,
Fritsch and Maniatis (eds.), Molecular Cloning; A Laboratory
Manual, Second Edition, Cold Spring Harbor, N.Y., (1989),
Ausubel, F. M. et al. (eds.) Current Protocols in Molecular
Biology, Greene Publishing Associates, (1989) and in U.S.
Pat. No. 4,816,397 by Boss et al.

To express the fusion polypeptide standard recombinant
DNA expression methods can be used (see, for example,
Goeddel; Gene Expression Technology. Methods in Enzy-
mology 185, Academic Press, San Diego, Calif. (1990)). For
example, DNA encoding the desired polypeptide can be
inserted into an expression vector which is then transfected
into a suitable host cell. Suitable host cells are prokaryotic
and eukaryotic cells. Examples for prokaryotic host cells are
e.g. bacteria, examples for eukaryotic host cells are yeast,
insect or mammalian cells. It is understood that the design of
the expression vector, including the selection of regulatory
sequences is affected by factors such as the choice of the host
cell, the level of expression of protein desired and whether
expression is constitutive or inducible.

Bacterial Expression

Useful expression vectors for bacterial use are constructed
by inserting a structural DNA sequence encoding a desired
protein together with suitable translation initiation and termi-
nation signals in operable reading phase with a functional
promoter. The vector will comprise one or more phenotypic
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selectable markers and an origin of replication to ensure
maintenance of the vector and, if desirable, to provide ampli-
fication within the host. Suitable prokaryotic hosts for trans-
formation include E. coli, Bacillus subtilis, Salmonella typh-
imurium and various species within the genera Pseudomonas,
Streptomyces, and Staphylococcus.

Bacterial vectors may be, for example, bacteriophage-,
plasmid- or phagemid-based. These vectors can contain a
selectable marker and bacterial origin of replication derived
from commercially available plasmids typically containing
elements of the well known cloning vector pBR322 (ATCC
37017). Following transformation of a suitable host strain and
growth of the host strain to an appropriate cell density, the
selected promoter is de-repressed/induced by appropriate
means (e.g., temperature shift or chemical induction) and
cells are cultured for an additional period. Cells are typically
harvested by centrifugation, disrupted by physical or chemi-
cal means, and the resulting crude extract retained for further
purification.

In bacterial systems, a number of expression vectors may
be advantageously selected depending upon the use intended
for the protein being expressed. For example, when a large
quantity of such a protein is to be produced vectors which
direct the expression of high levels of fusion polypeptide
products that are readily purified may be desirable. Fusion
polypeptide of the present invention include purified prod-
ucts, products of chemical synthetic procedures, and products
produced by recombinant techniques from a prokaryotic host,
including, for example, E. coli, Bacillus subtilis, Salmonella
typhimurium and various species within the genera
Pseudomonas, Streptomyces, and Staphylococcus, prefer-
ably, from E. coli cells.

Eukaryotic Expression

Eukaryotic cells can be used to express the polypeptides of
the invention. Systems for expression of proteins are known
in the art. Such systems include e.g. include the eukaryotic
cell, growth media, and corresponding expression vectors.
Common eukaryotic cells for expression are e.g. a mamma-
lian cell, a yeast cell, a plant cell, or an insect cell.

Mammalian Expression and Purification

Preferred regulatory sequences for mammalian host cell
expression include viral elements that direct high levels of
protein expression in mammalian cells, such as promoters
and/or enhancers derived from cytomegalovirus (CMV)
(such as the CMV promoter/enhancer), Simian Virus 40
(SV40) (such as the SV40 promoter/enhancer), adenovirus,
(e.g., the adenovirus major late promoter (AdMLP)) and
polyoma. For further description of viral regulatory elements,
and sequences thereof, see e.g., U.S. Pat. No. 5,168,062 by
Stinski, U.S. Pat. No. 4,510,245 by Bell et al. and U.S. Pat.
No. 4,968,615 by Schaffher et al. The recombinant expres-
sion vectors can also include origins of replication and select-
able markers (see e.g., U.S. Pat. Nos. 4,399,216, 4,634,665
and U.S. Pat. No. 5,179,017, by Axel et al.). Suitable select-
able markers include genes that confer resistance to drugs
such as G418, hygromycin or methotrexate, on a host cell into
which the vector has been introduced. For example, the dihy-
drofolate reductase (DHFR) gene confers resistance to meth-
otrexate and the neo gene confers resistance to G418.

Transfection of the expression vector into a host cell can be
carried out using standard techniques such as electroporation,
calcium-phosphate precipitation, and DEAE-dextran, lipo-
fection or polycation-mediated transfection.

Suitable mammalian host cells for expressing the fusion
polypeptides provided herein include Chinese Hamster
Ovary (CHO cells) (including dhfr-CHO cells, described in
Urlaub and Chasin, (1980) Proc. Natl. Acad. Sci. USA



US 9,382,305 B2

33

77:4216-4220, used with a DHFR selectable marker, e.g., as
described in R. J. Kaufman and P. A. Sharp (1982) Mol. Biol.
159:601-621, NSO myeloma cells, COS cells and SP2 cells.
In some embodiments, the expression vector is designed such
that the expressed protein is secreted into the culture medium
in which the host cells are grown. Transient transfection/
epression of antibodies can for example be achieved follow-
ing the protocols by Durocher et al (2002) Nucl. Acids Res.
Vol 30 e9. Stable transfection/expression of antibodies can
for example be achieved following the protocols of the UCOE
system (T. Benton et al. (2002) Cytotechnology 38: 43-46).

The fusion polypeptide can be recovered from the culture
medium using standard protein purification methods.

A fusion polypeptide of the invention can be recovered and
purified from recombinant cell cultures by well-known meth-
ods including, butnot limited to ammonium sulfate or ethanol
precipitation, acid extraction, Protein A chromatography,
Protein G chromatography, anion or cation exchange chro-
matography, phospho-cellulose chromatography, hydropho-
bic interaction chromatography, affinity chromatography,
hydroxylapatite chromatography and lectin chromatography.
High performance liquid chromatography (“HPLC”) can also
be employed for purification. See, e.g., Colligan, Current
Protocols in Immunology, or Current Protocols in Protein
Science, John Wiley & Sons, NY, N.Y., (1997-2001), e.g.,
Chapters 1,4, 6, 8, 9, 10, each entirely incorporated herein by
reference.

Fusion polypeptides of the invention include purified or
isolated products, products of chemical synthetic procedures,
and products produced by recombinant techniques from a
eukaryotic host, including, for example, yeast (for example
Pichia), higher plant, insect and mammalian cells, preferably
from mammalian cells. Depending upon the host employed in
a recombinant production procedure, the fusion polypeptide
of the present invention can be glycosylated or can be non-
glycosylated, with glycosylated preferred. Such methods are
described in many standard laboratory manuals, such as Sam-
brook, supra, Sections 17.37-17.42; Ausubel, supra, Chapters
10,12, 13, 16, 18 and 20.

Therapeutic Use

An embodiment of the invention is the use of a pharma-
ceutical composition or a fusion polypeptide of the invention
in the treatment of cardiovascular diseases, kidney diseases,
pancreatitis, inflammation, cancer, scleroderma, pulmonary,
renal, and hepatic fibrosis.

Cardiovascular Diseases

Disorders of the cardiovascular system, or cardiovascular
disorders, mean in the context of the present invention for
example the following disorders: hypertension (high blood
pressure), peripheral and cardiac vascular disorders, coronary
heart disease, stable and unstable angina pectoris, myocardial
insufficiency, persistent ischemic dysfunction (“hibernating
myocardium™), temporary postischemic dysfunction
(“stunned myocardium”), heart failure, disturbances of
peripheral blood flow, acute coronary syndrome, heart failure
and myocardial infarction.

In the context of the present invention, the term heart fail-
ure includes both acute and chronic manifestations of heart
failure, as well as more specific or related types of disease,
such as acute decompensated heart failure, right heart failure,
left heart failure, global failure, ischemic cardiomyopathy,
dilated cardiomyopathy, congenital heart defects, heart valve
defects, heart failure associated with heart valve defects,
mitral stenosis, mitral insufficiency, aortic stenosis, aortic
insufficiency, tricuspid stenosis, tricuspid insufficiency, pul-
monary stenosis, pulmonary valve insufficiency, combined
heart valve defects, myocardial inflammation (myocarditis),
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chronic myocarditis, acute myocarditis, viral myocarditis,
diabetic heart failure, alcoholic cardiomyopathy, cardiac stor-
age disorders, and diastolic and systolic heart failure and
acute phases of worsening heart failure.

The compounds according to the invention are further also
suitable for reducing the area of myocardium affected by an
infarction, and for the prophylaxis of secondary infarctions.

The compounds according to the invention are furthermore
suitable for the prophylaxis and/or treatment of thromboem-
bolic disorders, reperfusion damage following ischemia,
micro- and macrovascular lesions (vasculitis), arterial and
venous thromboses, edemas, ischemias such as myocardial
infarction, stroke and transient ischemic attacks, for cardio
protection in connection with coronary artery bypass opera-
tions (CABG), primary percutaneous transluminal coronary
angioplasties (PTCAs), PTCAs after thrombolysis, rescue
PTCA, heart transplants and open-heart operations, and for
organ protection in connection with transplants, bypass
operations, catheter examinations and other surgical proce-
dures.

Other areas of indication are, for example, the prevention
and/or treatment of respiratory disorders, such as, for
example, chronic obstructive pulmonary disease (chronic
bronchitis, COPD), asthma, pulmonary emphysema, bron-
chiectases, cystic fibrosis (mucoviscidosis) and pulmonary
hypertension, in particular pulmonary arterial hypertension.

Kidney Disease

The present invention relates to the use of a fusion polypep-
tide of the invention as a medicament for the prophylaxis
and/or treatment of kidney diseases, especially of acute and
chronic kidney diseases and acute and chronic renal insuffi-
ciencies, as well as acute and chronic renal failure, including
acute and chronic stages of renal failure with and without the
requirement of dialysis, as well as the underlying or related
kidney diseases such as renal hypoperfusion, dialysis induced
hypotension, glomerulopathies, glomerular and tubular pro-
teinuria, renal edema, hematuria, primary, secondary, as well
as acute and chronic glomerulonephritis, membranous and
membranoproliferative  glomerulonephritis, Alport-Syn-
drome, glomerulosclerosis, interstistial tubular diseases,
nephropathic diseases, such as primary and inborn kidney
diseases, renal inflammation, immunological renal diseases
like renal transplant rejection, immune complex induced
renal diseases, as well as intoxication induced nephropathic
diseases, diabetic and non-diabetic renal diseases, pyelone-
phritis, cystic kidneys, nephrosclerosis, hypertensive nephro-
sclerosis, nephrotic syndrome, that are characterized and
diagnostically associated with an abnormal reduction in crea-
tinine clearance and/or water excretion, abnormal increased
blood concentrations of urea, nitrogen, potassium and/or
creatinine, alteration in the activity of renal enzymes, such as
glutamylsynthetase, urine osmolarity and urine volume,
increased microalbuminuria, macroalbuminuria, glomerular
and arteriolar lesions, tubular dilation, hyperphosphatemia
and/or the requirement of dialysis.

In addition, a fusion polypeptide of the invention can be
used as a medicament for the prophylaxis and/or treatment of
renal carcinomas, after incomplete resection of the kidney,
dehydration after overuse of diuretics, uncontrolled blood
pressure increase with malignant hypertension, urinary tract
obstruction and infection, amyloidosis, as well as systemic
diseases associated with glomerular damage, such as Lupus
erythematodes, and rheumatic immunological systemic dis-
eases, as well as renal artery stenosis, renal artery thrombosis,
renal vein thrombosis, analgetics induced nephropathy and
renal tubular acidosis.
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In addition, a fusion polypeptide of the invention can be
used as a medicament for the prophylaxis and/or treatment of
contrast medium induced and drug induced acute and chronic
interstitial kidney diseases, metabolic syndrome and dys-
lipemia.

In addition, the present invention includes the use of a
fusion polypeptide of the invention as a medicament for the
prophylaxis and/or treatment of aftereffects associated with
acute and/or chronic kidney diseases, such as pulmonary
edema, heart failure, uremia, anemia, electrolyte disturbances
(e.g. hyperkalemia, hyponatremia), as well as bony and car-
bohydrate metabolism.

Lung Diseases

Furthermore, the fusion polypeptides according to the
invention are also suitable for the treatment and/or prophy-
laxis of lung diseases especially of asthmatic disorders, pul-
monary arterial hypertension (PAH) and other forms of pul-
monary hypertension (PH) including left-heart disease, HIV,
sickle cell anaemia, thromboembolisms (CTEPH), sarkoido-
sis, COPD or pulmonary fibrosis-associated pulmonary
hypertension, chronic-obstructive pulmonary disecase
(COPD), acute respiratory distress syndrome (ARDS), acute
lung injury (ALI), alpha-1-antitrypsin deficiency (AATD),
pulmonary fibrosis, pulmonary emphysema (for example
pulmonary emphysema induced by cigarette smoke) and cys-
tic fibrosis (CF).

Fibrotic Disorders

The fusion polypeptides according to the invention are
furthermore suitable for the treatment and/or prophylaxis of
fibrotic disorders of the internal organs such as, for example,
the lung, the heart, the kidney, the bone marrow and in par-
ticular the liver, and also dermatological fibroses and fibrotic
eye disorders. In the context of the present invention, the term
fibrotic disorders includes in particular the following terms:
hepatic fibrosis, cirrhosis of the liver, pulmonary fibrosis,
endomyocardial fibrosis, nephropathy, glomerulonephritis,
interstitial renal fibrosis, fibrotic damage resulting from dia-
betes, bone marrow fibrosis and similar fibrotic disorders,
scleroderma, morphea, keloids, hypertrophic scarring (also
following surgical procedures), naevi, diabetic retinopathy,
proliferative vitreoretinopathy and disorders of the connec-
tive tissue (for example sarcoidosis).

Cancer

Cancer is disease in which a group of cells display uncon-
trolled growth. Cancers are usually classified in carcinomas
which is a cancer derived from epithelial cells (This group
includes many of the most common cancers, including those
of'the breast, prostate, lung and colon.); sarcomas, which are
derived from connective tissue, or mesenchymal cells; lym-
phoma and leukemia, derived from hematopoietic cells; germ
cell tumor, which is derived from pluripotent; and blastomas,
which is a cancer derived from immature “precursor” or
embryonic tissue.

The present invention furthermore provides the use of a
fusion polypeptide of the invention for preparing a medica-
ment for the treatment and/or prevention of disorders, in
particular the disorders mentioned above.

The present invention furthermore provides a method for
the treatment and/or prevention of disorders, in particular the
disorders mentioned above, using an effective amount of at
least one fusion polypeptide of the invention.

The present invention furthermore provides a fusion
polypeptide of the invention for use in a method for the
treatment and/or prophylaxis of coronary heart disease, acute
coronary syndrome, heart failure, and myocardial infarction.
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Pharmaceutical Compositions and Administration

The present invention also provides for pharmaceutical
compositions comprising a single chain Relaxin fusion pro-
tein in a pharmacologically acceptable vehicle. The single
chain Relaxin fusion protein may be administrated systemi-
cally or locally. Any appropriate mode of administration
known in the art may be used including, but not limited to,
intravenous, intraperitoneal, intraarterial, intranasal, by inha-
lation, oral, subcutaneous administration, by local injection
or in form of a surgical implant.

The present invention also relates to pharmaceutical com-
positions which may comprise inventive fusion polypeptides,
alone or in combination with at least one other agent, such as
stabilizing compound, which may be administered in any
sterile, biocompatible pharmaceutical carrier, including, but
not limited to, saline, buffered saline, dextrose, and water.
Any of these molecules can be administered to a patient
alone, or in combination with other agents, drugs or hor-
mones, in pharmaceutical compositions where it is mixed
with excipient(s) or pharmaceutically acceptable carriers. In
one embodiment of the present invention, the pharmaceuti-
cally acceptable carrier is pharmaceutically inert.

The present invention also relates to the administration of
pharmaceutical compositions. Such administration is accom-
plished orally or parenterally. Methods of parenteral delivery
include topical, intra-arterial, intramuscular, subcutaneous,
intramedullary, intrathecal, intraventricular, intravenous,
intraperitoneal, or intranasal administration. In addition to the
active ingredients, these pharmaceutical compositions may
contain suitable pharmaceutically acceptable carriers com-
prising excipients and auxiliaries which facilitate processing
of'the active compounds into preparations which can be used
pharmaceutically. Further details on techniques for formula-
tion and administration may be found in the latest edition of
Remington’s Pharmaceutical Sciences (Ed. Maack Publish-
ing Co, Easton, Pa.).

Pharmaceutical compositions for oral administration can
be formulated using pharmaceutically acceptable carriers
well known in the art in dosages suitable for oral administra-
tion. Such carriers enable the pharmaceutical compositions to
be formulated as tablets, pills, dragees, capsules, liquids, gels,
syrups, slurries, suspensions and the like, for ingestion by the
patient.

Pharmaceutical formulations for parenteral administration
include aqueous solutions of active compounds. For injec-
tion, the pharmaceutical compositions of the invention may
be formulated in aqueous solutions, preferably in physiologi-
cally compatible buffers such as Hank’s solution, Ringer’s
solution, or physiologically buffered saline. Aqueous injec-
tion suspensions may contain substances that increase viscos-
ity of the suspension, such as sodium carboxymethyl cellu-
lose, sorbitol, or dextran. Additionally, suspensions of the
active compounds may be prepared as appropriate oily injec-
tion suspensions. Suitable lipophilic solvents or vehicles
include fatty oils such as sesame oil, or synthetic fatty acid
esters, such as ethyl oleate or triglycerides, or liposomes.
Optionally, the suspension may also contain suitable stabiliz-
ers or agents which increase the solubility of the compounds
to allow for the preparation of highly concentrated solutions.

A fusion polypeptide according to the invention can be
used alone or, if required, in combination with other active
compounds. The present invention furthermore provides
medicaments comprising at least one fusion polypeptide
according to the invention and one or more further active
ingredients, in particular for the treatment and/or prevention
of the disorders mentioned above.

Suitable active ingredients for combination are, by way of
example and by way of preference: active ingredients which
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modulate lipid metabolism, antidiabetics, hypotensive
agents, perfusion-enhancing and/or antithrombotic agents,
antioxidants, chemokine receptor antagonists, p38-kinase
inhibitors, NPY agonists, orexin agonists, anorectics, PAF-
AH inhibitors, antiphlogistics (COX inhibitors, LTB ,-recep-
tor antagonists), analgesics for example aspirin, antidepres-
sants and other psychopharmaceuticals.

The present invention relates in particular to combinations
of at least one of the fusion polypeptides according to the
invention with at least one lipid metabolism-altering active
ingredient, antidiabetic, blood pressure reducing active ingre-
dient and/or agent having antithrombotic effects.

The fusion polypeptides according to the invention can
preferably be combined with one or more
lipid metabolism-modulating active ingredients, by way of
example and by way of preference from the group of the
HMG-CoA reductase inhibitors, inhibitors of HMG-CoA
reductase expression, squalene synthesis inhibitors, ACAT
inhibitors, LDL receptor inductors, cholesterol absorption
inhibitors, polymeric bile acid adsorbers, bile acid reabsorp-
tion inhibitors, MTP inhibitors, lipase inhibitors, LpL. activa-
tors, fibrates, niacin, CETP inhibitors, PPAR-a, PPAR-y and/
or PPAR-8 agonists, RXR modulators, FXR modulators,
LXR modulators, thyroid hormones and/or thyroid mimetics,
ATP citrate lyase inhibitors, Lp(a) antagonists, cannabinoid
receptor 1 antagonists, leptin receptor agonists, bombesin
receptor agonists, histamine receptor agonists and the anti-
oxidants/radical scavengers;
antidiabetics mentioned in the Rote Liste 2004/11, chapter 12,
and also, by way of example and by way of preference, those
from the group of the sulfonylureas, biguanides, meglitinide
derivatives, glucosidase inhibitors, inhibitors of dipeptidyl-
peptidase IV (DPP-1V inhibitors), oxadiazolidinones, thiazo-
lidinediones, GLP 1 receptor agonists, glucagon antagonists,
insulin sensitizers, CCK 1 receptor agonists, leptin receptor
agonists, inhibitors of liver enzymes involved in the stimula-
tion of gluconeogenesis and/or glycogenolysis, modulators
of glucose uptake and also potassium channel openers, such
as, for example, those disclosed in WO 97/26265 and WO
99/03861;
hypotensive active ingredients, by way of example and by
way of preference from the group of the calcium antagonists,
angiotensin All antagonists, ACE inhibitors, renin inhibitors,
beta-receptor blockers, alpha-receptor blockers, aldosterone
antagonists, mineralocorticoid receptor antagonists, ECE
inhibitors, ACE/NEP inhibitors and the vasopeptidase inhibi-
tors; and/or
antithrombotic agents, by way of example and by way of
preference from the group of the platelet aggregation inhibi-
tors or the anticoagulants;
diuretics;
vasopressin receptor antagonists;
organic nitrates and NO donors;
compounds with positive inotropic activity;
compounds which inhibit the degradation of cyclic guanosine
monophosphate (cGMP) and/or cyclic adenosine monophos-
phat (cAMP), such as, for example, inhibitors of phosphodi-
esterases

(PDE) 1, 2, 3, 4 and/or 5, in particular PDE 5 inhibitors,
such as sildenafil, vardenafil and tadalafil, and also PDE 3
inhibitors, such as milrinone;
natriuretic peptides, such as, for example, “atrial natriuretic
peptide” (ANP, anaritide), “B-type natriuretic peptide” or
“brain natriuretic peptide” (BNP, nesiritide), “C-type natri-
uretic peptide” (CNP) and also urodilatin;
agonists of the prostacyclin receptor (IP receptor), such as, by
way of example, iloprost, beraprost, cicaprost;
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inhibitors of the I (funny channel) channel, such as, by way of
example, ivabradine;

calcium sensitizers, such as, by way of example and by way of
preference, levosimendan;

potassium supplements;

NO-independent, but heme-dependent stimulators of guany-
late cyclase, such as, in particular, the compounds described
in WO 00/06568, WO 00/06569, WO 02/42301 and WO
03/095451;

NO- and heme-independent activators of guanylate cyclase,
such as, in particular, the compounds described in WO
01/19355, WO 01/19776, WO 01/19778, WO 01/19780, WO
02/070462 and WO 02/070510;

inhibitors of human neutrophil elastase (HNE), such as, for
example, sivelestat and DX-890 (Reltran);

compounds which inhibit the signal transduction cascade,
such as, for example, tyrosine-kinase inhibitors, in particular
sorafenib, imatinib, gefitinib and erlotinib; and/or
compounds which modulate the energy metabolism of the
heart, such as, for example, etomoxir, dichloroacetate, rano-
lazine and trimetazidine.

Lipid metabolism-modifying active ingredients are to be
understood as meaning, preferably, compounds from the
group of the HMG-CoA reductase inhibitors, squalene syn-
thesis inhibitors, ACAT inhibitors, cholesterol absorption
inhibitors, MTP inhibitors, lipase inhibitors, thyroid hor-
mones and/or thyroid mimetics, niacin receptor agonists,
CETP inhibitors, PPAR-a agonists PPAR-y agonists, PPAR-8
agonists, polymeric bile acid adsorbers, bile acid reabsorp-
tion inhibitors, antioxidants/radical scavengers and also the
cannabinoid receptor 1 antagonists.

In a preferred embodiment of the invention, a fusion
polypeptide according to the invention is administered in
combination with an HMG-CoA reductase inhibitor from the
class of the statins, such as, by way of example and by way of
preference, lovastatin, simvastatin, pravastatin, fluvastatin,
atorvastatin, rosuvastatin or pitavastatin.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a squalene synthesis inhibitor, such as, by
way of example and by way of preference, BMS-188494 or
TAK-475.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with an ACAT inhibitor, such as, by way of
example and by way of preference, avasimibe, melinamide,
pactimibe, eflucimibe or SMP-797.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a cholesterol absorption inhibitor, such as,
by way of example and by way of preference, ezetimibe,
tiqueside or pamaqueside.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with an MTP inhibitor, such as, by way of
example and by way of preference, implitapide, BMS-
201038, R-103757 or JTT-130.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a lipase inhibitor, such as, by way of
example and by way of preference, orlistat.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a thyroid hormone and/or thyroid mimetic,
such as, by way of example and by way of preference, D-thy-
roxine or 3,5,3'-triiodothyronine (T3).
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In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with an agonist of the niacin receptor, such as,
by way of example and by way of preference, niacin, acipi-
mox, acifran or radecol.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a CETP inhibitor, such as, by way of
example and by way of preference, dalcetrapib, BAY
60-5521, anacetrapib or CETP vaccine (CETi-1).

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a PPAR-y agonist, for example from the
class of the thiazolidinediones, such as, by way of example
and by way of preference, pioglitazone or rosiglitazone.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a PPAR-0 agonist, such as, by way of
example and by way of preference, GW-501516 or BAY
68-5042.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a polymeric bile acid adsorber, such as, by
way of example and by way of preference, cholestyramine,
colestipol, colesolvam, CholestaGel or colestimide.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a bile acid reabsorption inhibitor, such as,
by way of example and by way of preference, ASBT (=IBAT)
inhibitors, such as, for example, AZD-7806, S-8921,
AK-105, BARI-1741, SC-435 or SC-635.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with an antioxidant/radical scavenger, such as,
by way of example and by way of preference, probucol,
AGI-1067, BO-653 or AEOL-10150.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a cannabinoid receptor 1 antagonist, such
as, by way of example and by way of preference, rimonabant
or SR-147778.

Antidiabetics are to be understood as meaning, preferably,
insulin and insulin derivatives, and also orally effective
hypoglycemic active ingredients. Here, insulin and insulin
derivatives include both insulins of animal, human or biotech-
nological origin and also mixtures thereof. The orally effec-
tive hypoglycemic active ingredients preferably include sul-
fonylureas, biguanides, meglitinide derivatives, glucosidase
inhibitors and PPAR-gamma agonists.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with insulin

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a sulfonylurea, such as, by way of example
and by way of preference, tolbutamide, glibenclamide, glime-
piride, glipizide or gliclazide.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a biguanide, such as, by way of example
and by way of preference, metformin.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a meglitinide derivative, such as, by way of
example and by way of preference, repaglinide or nateglinide.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
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combination with a glucosidase inhibitor, such as, by way of
example and by way of preference, miglitol or acarbose.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a DPP-IV inhibitor, such as, by way of
example and by way of preference, sitagliptin and vildaglip-
tin.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a PPAR-gamma agonist, for example from
the class of the thiazolinediones, such as, by way of example
and by way of preference, pioglitazone or rosiglitazone.

The hypotensive agents are preferably understood as
meaning compounds from the group of the calcium antago-
nists, angiotensin All antagonists, ACE inhibitors, beta-re-
ceptor blockers, alpha-receptor blockers and diuretics.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a calcium antagonist, such as, by way of
example and by way of preference, nifedipine, amlodipine,
verapamil or diltiazem.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with an angiotensin AIl antagonist, such as, by
way of example and by way of preference, losartan, valsartan,
candesartan, embusartan, olmesartan or telmisartan.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with an ACE inhibitor, such as, by way of
example and by way of preference, enalapril, captopril, lisi-
nopril, ramipril, delapril, fosinopril, quinopril, perindopril or
trandopril.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a beta-receptor blocker, such as, by way of
example and by way of preference, propranolol, atenolol,
timolol, pindolol, alprenolol, oxprenolol, penbutolol, bupra-
nolol, metipranolol, nadolol, mepindolol, carazalol, sotalol,
metoprolol, betaxolol, celiprolol, bisoprolol, carteolol,
esmolol, labetalol, carvedilol, adaprolol, landiolol, nebivolol,
epanolol or bucindolol.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with an alpha-receptor blocker, such as, by way
of'example and by way of preference, prazosin.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a diuretic, such as, by way of example and
by way of preference, furosemide, bumetanide, torsemide,
bendroflumethiazide, chlorothiazide, hydrochlorothiazide,
hydrofiumethiazide, methyclothiazide, polythiazide, trichlo-
romethiazide, chlorothalidone, indapamide, metolazone,
quinethazone, acetazolamide, dichlorophenamide, meth-
azolamide, glycerol, isosorbide, mannitol, amiloride or tri-
amteren.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with an aldosterone or mineralocorticoid recep-
tor antagonist, such as, by way of example and by way of
preference, spironolactone or eplerenone.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a vasopressin receptor antagonist, such as,
by way of example and by way of preference, conivaptan,
tolvaptan, lixivaptan or SR-121463.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
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combination with an organic nitrate or NO donor, such as, by
way of example and by way of preference, sodium nitroprus-
side, nitroglycerol, isosorbide mononitrate, isosorbide dini-
trate, molsidomin or SIN-1, or in combination with inhalative
NO.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a positive-inotropic compound, such as, by
way of example and by way of preference, cardiac glycosides
(digoxin), beta-adrenergic and dopaminergic agonists, such
as isoproterenol, adrenaline, noradrenaline, dopamine or
dobutamine.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with antisympathotonics, such as reserpine,
clonidine or alpha-methyldopa, or in combination with potas-
sium channel agonists, such as minoxidil, diazoxide, dihy-
dralazine or hydralazine, or with substances which release
nitrogen oxide, such as glycerol nitrate or sodium nitroprus-
side.

Antithrombotics are to be understood as meaning, prefer-
ably, compounds from the group of the platelet aggregation
inhibitors or the anticoagulants.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a platelet aggregation inhibitor, such as, by
way of example and by way of preference, aspirin, clopi-
dogrel, ticlopidine or dipyridamol.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a thrombin inhibitor, such as, by way of
example and by way of preference, ximelagatran, melagatran,
dabigatran, bivalirudin or clexane.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a GPIIb/IIla antagonist, such as, by way of
example and by way of preference, tirofiban or abciximab.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a factor Xa inhibitor, such as, by way of
example and by way of preference, rivaroxaban (BAY
59-7939), DU-176b, apixaban, otamixaban, fidexaban, raza-
xaban, fondaparinux, idraparinux, PMD-3112, YM-150,
KFA-1982, EMD-503982, MCM-17, MLN-1021, DX
9065a, DPC 906, JTV 803, SSR-126512 or SSR-128428.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with heparin or a low molecular weight (LMW)
heparin derivative.

In a preferred embodiment of the invention, the fusion
polypeptides according to the invention are administered in
combination with a vitamin K antagonist, such as, by way of
example and by way of preference, coumarin.

In the context of the present invention, particular prefer-
ence is given to combinations comprising at least one of the
fusion polypeptides according to the invention and also one or
more further active ingredients selected from the group con-
sisting of HMG-CoA reductase inhibitors (statins), diuretics,
beta-receptor blockers, organic nitrates and NO donors, ACE
inhibitors, angiotensin Al antagonists, aldosterone and min-
eralocorticoid receptor antagonists, vasopressin receptor
antagonists, platelet aggregation inhibitors and anticoagu-
lants, and also their use for the treatment and/or prevention of
the disorders mentioned above.

The present invention furthermore provides medicaments
comprising at least one fusion polypeptides according to the
invention, usually together with one or more inert nontoxic
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pharmaceutically suitable auxiliaries, and also their use for
the purposes mentioned above.

Therapeutically Effective Dose

Pharmaceutical compositions suitable for use in the
present invention include compositions wherein the active
ingredients are contained in an effective amount to achieve
the intended purpose, e.g. heart failure. The determination of
an effective dose is well within the capability of those skilled
in the art.

For any compound, the therapeutically effective dose can
be estimated initially either in in vitro assays, e.g. LGR7
receptor activation, ex vivo in isolated perfused rat hearts, or
in animal models, usually mice, rabbits, dogs, or pigs. The
animal model is also used to achieve a desirable concentration
range and route of administration. Such information can then
be used to determine useful doses and routes for administra-
tion in humans.

A therapeutically effective dose refers to that amount of
fusion polypeptide that ameliorates the symptoms or condi-
tion. Therapeutic efficacy and toxicity of such compounds
can be determined by standard pharmaceutical procedures in
vitro or experimental animals, e.g., ED50 (the dose therapeu-
tically effective in 50% of the population) and LD50 (the dose
lethal to 50% of the population). The dose ratio between
therapeutic and toxic effects is the therapeutic index, and it
can be expressed as the ratio, ED50/L.D50. Pharmaceutical
compositions that exhibit large therapeutic indices are pre-
ferred. The data obtained from in vitro assays and animal
studies are used in formulating a range of dosage for human
use. The dosage of such compounds lies preferably within a
range of circulating concentrations what include the ED50
with little or no toxicity. The dosage varies within this range
depending upon the dosage form employed, sensitivity of the
patient, and the route of administration.

Normal dosage amounts may vary from 0.1 to 100,000
milligrams total dose, depending upon the route of adminis-
tration. Guidance as to particular dosages and methods of
delivery is provided in the literature. See U.S. Pat. Nos. 4,657,
760; 5,206,344, or 5,225,212. Those skilled in the art will
employ different formulations for polynucleotides than for
proteins or their inhibitors. Similarly, delivery of polynucle-
otides or polypeptides will be specific to particular cells,
conditions, locations, etc.

The present invention is further described by the following
examples. The examples are provided solely to illustrate the
invention by reference to specific embodiments. These exem-
plifications, while illustrating certain specific aspects of the
invention, do not portray the limitations or circumscribe the
scope of the disclosed invention.

All examples were carried out using standard techniques,
which are well known and routine to those of skill in the art,
except where otherwise described in detail. Routine molecu-
lar biology techniques of the following examples can be car-
ried out as described in standard laboratory manuals, such as
Sambrook et al., Molecular Cloning: A Laboratory Manual,
2nd Ed.; Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y., 1989.

Further preferred embodiments are:

1. A fusion polypeptide having Relaxin activity comprising
A-L-B,

wherein

B comprises a Relaxin B chain polypeptide or a functional
variant thereof,

A comprises a Relaxin A chain poylpeptide or a functional
variant thereof, and

L is a linker polypeptide.
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2. A fusion polypeptide according to count 1, wherein

B is a Relaxin B chain polypeptide or a functional variant
thereof,

A is a Relaxin A chain poylpeptide or a functional variant
thereof, and

L is a linker polypeptide.

3. A fusion polypeptide according to count 1 or 2, wherein the
Relaxin B chain is a Relaxin 2B or a Relaxin 3B chain.

4. A fusion polypeptide according to anyone of the foregoing
counts, wherein the Relaxin A chain is a Relaxin 2A or a
Relaxin 3A chain

5. A fusion polypeptide according to anyone of the foregoing
counts, wherein the Relaxin A chain is a Relaxin 2A chain
6. A fusion polypeptide according to anyone of the foregoing
counts, wherein the Relaxin A chain is a Relaxin 3A chain
7. A fusion polypeptide according to anyone of the foregoing
counts, wherein the Relaxin A chain is a Relaxin 2A chain and
the Relaxin B chain is a Relaxin 2B chain

8. A fusion polypeptide according to anyone of the foregoing
counts, wherein the Relaxin A and B chains are human
Relaxin A and B chains.

9. A fusion polypeptide according to anyone of the foregoing
counts, wherein the fusion polypeptide further comprises at
least one half-life extending moiety.

10. A fusion polypeptide according to count 9, wherein the
half-life extending moiety is a non-proteinaceous or a pro-
teinaceous half-life extending moiety.

11. A fusion polypeptide according to count 9 or 10, wherein
the polypeptide has the formula

(R1)m-(S1)n-A-L-B-(S2)o-(R2)p,

wherein

R1 and R2 are proteinaceous half-life extending moieties,
S1 and S2 are stretcher peptides,

and wherein m, n, o and p are independently the number 0 or
1, provided that at least one of m, n, o, and p are 1.

12. A fusion polypeptide according to count 11, wherein m
and n are 0 and o and p are 1.

13. A fusion polypeptide according to count 11, wherein m
and n are 1 and o and p are 0.

14. A fusion polypeptide according to count 11, wherein m is
1 and n, 0 and p are 0.

15. A fusion polypeptide according to count 11, wherein m, n
andoareOandpis 1.

16. A fusion polypeptide according to any one of counts 11 to
15, wherein R1 and R2 are proteinaceous half-life extending
moieties comprised in a group of proteinaceous half-life
extending moieties consisting of immunoglobulin Fc domain,
serum albumin, transferrin and serum albumin binding pro-
tein.

17. A fusion polypeptide according to any one of counts 10 to
16, wherein the proteinaceous half-life extending moiety is an
1gG1 Fe domain.

18. A fusion polypeptide according to any one of counts 10 to
17, wherein the proteinaceous half-life extending moiety is
human.

19. A fusion polypeptide according to count 10, wherein the
non-proteinaceous half-life extending moiety is PEG or HES.
20. A fusion polypeptide according to anyone of counts
11-19, wherein the stretcher polypeptides S1 and S2 are 1-25
amino acids in length.

21. A fusion polypeptide according to anyone of counts
11-20, wherein the stretcher polypeptides S1 and S2 are 4-10
amino acids in length, preferably 10 amino acids in length
22. A fusion polypeptide according to count 21, wherein the
stretcher polypeptide S1 and S2 is comprised in the group of
stretcher polypeptides consisting of polypeptides as set forth
in SEQIDNO: 148, SEQID NO: 149, and SEQ ID NOs: 150.
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23. A fusion polypeptide according to anyone of the forego-
ing counts, wherein the linker polypeptide L is 6-14 amino
acids in length.

24. A fusion polypeptide according to anyone of the forego-
ing counts, wherein the linker polypeptide L. is 7-11 amino
acids in length.

25. A fusion polypeptide according to anyone of the forego-
ing counts, wherein the linker polypeptide L is 8, 9, or 10
amino acids in length.

26. A fusion polypeptide according to anyone of the forego-
ing counts, wherein the linker polypeptide L is 9 amino acids
in length.

27. A fusion polypeptide according to anyone of the forego-
ing counts, wherein the linker polypeptide L is comprised in
a group of linkers consisting of linkers having 6, 7, 8, 9, 10,
11, 12, 13 and 14 amino acids in length.

28. A fusion polypeptide according to anyone of the forego-
ing counts, wherein in the linker polypeptide L all but 4 amino
acid residues of the linker I consist of Gly and/or Ser residues
and the remaining 4 amino acid residues are selected from the
group of natural amino acids.

29. A fusion polypeptide according to anyone of the forego-
ing counts, wherein the linker polypeptide L comprises at
least one Gly, Ser, Arg, Cys, Leu and/or Lys residue.

30. A fusion polypeptide according to anyone of the forego-
ing counts, wherein the linker polypeptide L. comprises Gly
and Ser residues.

31. A fusion polypeptide according to anyone of the forego-
ing counts, wherein the linker polypeptide L consists of Gly
and Ser residues.

32. A fusion polypeptide according to anyone of the forego-
ing counts, wherein the linker polypeptide L. comprises Gly
and Ser residues and has a Gly to Ser ratio of at least 3 to 1.
33. A fusion polypeptide according to anyone of the forego-
ing counts, wherein the linker polypeptide L is comprised in
the group of linker polypeptides consisting of polypeptides as
set forth in SEQ ID NO: 137, SEQ ID NO: 138, SEQ ID NO:
139, SEQ ID NO: 140, SEQ ID NO: 141, SEQ ID NO: 142,
SEQ ID NO: 143, SEQ ID NO: 145 and SEQ ID NO: 146.
34. A fusion polypeptide according to anyone of the forego-
ing counts, wherein the Relaxin A chain is human Relaxin 2
A chain (SEQ ID NO: 117) and the Relaxin B chain is human
Relaxin 2 B chain (SEQ ID NO: 119).

35. A fusion polypeptide according to anyone of the forego-
ing counts, wherein A is the human Relaxin 2 A chain (SEQ
ID NO: 117) and B is the human Relaxin 2 B chain (SEQ ID
NO: 119).

36. A fusion polypeptide according to anyone of the forego-
ing counts comprising a polypeptide as depicted in table 3.
37. A fusion polypeptide according to anyone of the forego-
ing counts, wherein A-L-B is selected from the group of
A-L-B polypeptides consisting of scR3, scR4, scR5, scR3
w/o Tag, scR4 w/o Tag, scR5 w/o Tag, scR-Fc5, scR-Fc6 and
scR-Fc7.

38. A fusion polypeptide as depicted in table 3.

39. A fusion polypeptide selected from the group consisting
of'scR3, scR4, scR5, scR3 w/o Tag, scR4 w/o Tag, scRS w/o
Tag, scR-Fc5, scR-Fc6 and scR-Fc7.

40. A polynucleotide encoding a fusion polypeptide accord-
ing to anyone of the foregoing counts.

41. A vector comprising a polynucleotide according to count
40.

42. A host cell comprising a vector according to count 41 or a
polynucleotide according to count 40.

43. A host cell according to count 42, wherein the host cell is
a eukaryotic or prokaryotic cell.
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44. A host cell according to count 42 or 43, wherein the
eukaryotic host cell is a mammalian, yeast, insect or plant
cell.

45. Ahostcell according to count 44, wherein the mammalian
host cell is a CHO cell.

46. A host cell according to count 43, wherein the prokaryotic
host cell is a bacterial cell, preferably an E. coli cell.

47. A method of producing a polypeptide according to anyone
of counts 1-39 comprising the steps of cultivating a host cell
of counts 42-46 and isolating the polypeptide.

48. A pharmaceutical composition comprising a fusion
polypeptide according to anyone of counts 1-39.

49. A pharmaceutical composition according to count 48 or a
fusion polypeptide according to anyone of counts 1-39 as
medicament.

50. A pharmaceutical composition according to count 48 and
49 or a fusion polypeptide according to anyone of counts 1-39
as medicament for the treatment of cardiovascular disease,
lung disease, fibrotic disorder or kidney disease.

51. A method of treating a cardiovascular disease, lung dis-
ease, fibrotic disorder or kidney disease comprising the
administration of a therapeutically effective dose of a phar-
maceutical composition according to count 48 and 49 or a
fusion polypeptide according to anyone of counts 1-39.

52. A treatment according to counts 50 and 51, wherein the
cardiovascular disease is coronary heart disease, acute coro-
nary syndrome, heart failure, and myocardial infarction.

EXAMPLES
Experimental Protocols

Construction of Relaxin Variants:

The cDNA sequences of the Relaxin variants were gener-
ated by chemical gene synthesis. The synthesized genes were
subcloned into the mammalian expression vector pCEP4 (In-
vitrogen, catalogue number V044-50). As signal leader
sequence for correct secretion of the resulting protein, either
the leader sequence of the LDL receptor-related protein (LRP,
amino acid composition MLTPPLLLLLPLLSALVAA (SEQ
ID NO: 166)) or of CD33 (amino acid composition
MPLLLLLPLLWAGALA (SEQ ID NO: 167)) were used.
For subcloning of the synthesized constructs the restriction
enzymes HindIIl and BamH] were used according to manu-
factures’ instruction.

Expression of Relaxin Variants:

For small scale expression (up to 2 milliliter culture vol-
ume) HEK293 (ATCC, catalogue number CRL-1573) cells
were transiently transfected using Lipofectamine2000 Trans-
fection Reagent (Invitrogen, catalogue number 11668-019)
according to manufactures’ Instructions. Cells were culti-
vated in D-Mem F12 (Gibco, #31330), 1% Penicillin-Strep-
tomycin (Gibco, #15140) and 10% fetal calf serum (FCS,
Gibceo, #11058) in a humified incubator at 5% carbon dioxide
at37°C.

Three to five days following transfection, conditioned
medium of the transfected cells were tested for activity using
the stably transfected CHO-CRE-GR?7 cell line.

For large scale expression (10 milliliter culture volume and
more) the constructs were transiently expressed in mamma-
lian cell cells as described in Tom et al., 2007. Briefly, the
expression plasmid transfected into HEK293-6F cells and
incubated in Fernbach-Flasks or Wave-Bags. Expression was
at 37° C. for 5 to 6 days in F17 Medium (Invitrogen). 5 g/1
Tryptone TN1 (Organotechnie), 1% Ultra-Low IgG FCS (In-
vitrogen) and 0.5 mM Valproic acid (Sigma) were supple-
mented after transfection.
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Purification of Relaxin Variants:

Relaxin Fc-Fusion constructs were purified from mamma-
lian cell culture supernatants. First supernatants were clari-
fied from cell debris by centrifugation. Proteins were purified
by Protein A (MabSelect Sure, GE Healthcare) affinity chro-
matography followed by size exclusion chromatography
(SEC). Therefore the supernatant was applied to a Protein A
column previously equilibrated in PBS pH 7.4 (Sigma/Ald-
rich), contaminants were removed with 10 column volumes
of PBS pH 7.4+500 mM NaCl. Relaxin Fc Fusion constructs
were eluted with 50 mM Na-acetate pH 3.5+500 mM NaCl
and further purified by SEC on a Superdex 200 column in
PBS pH 7.4.

For purification of c-Myc tagged proteins or polypeptides,
the c-Myc tagged Protein Mild Purification Gel is used (Bio-
zol Diagnostic, Protein Mild Purification Gel, catalogue num-
ber 3306) according to the manufactures instructions.

For purification of His tagged proteins or polypeptides,
Ni-NTA spin columns are used (Qiagen, Ni-NTA Spin Kit,
catalogue number 31314) according to the manufactures
instructions.

Quantification of Expressed Relaxin Variants:

For quantification of secreted and purified recombinant
Relaxin variants, the commercially available quantification
ELISA (R&D Systems, Human Relaxin-2 Quantikine ELISA
Kit, catalogue number DRI.200) was used according to the
manufactures’ instructions.

In addition for some constructs proteins were quantified by
using FC-ELISA. For the Fc ELISA, 96 well microtitter
plates (Nunc, Maxi Sorp black, catalogue number 460918)
were coated with an anti-Fc antibody (SigmaAldrich, cata-
logue number A2136) over night at 4° C. and a concentration
of 5 ug per milliliter. Plates were washed once by using 50
microliter per well of a buffer consisting of PBS and 0.05%
Tween 20 (SigmaAldrich, catalogue number 63158) buffer.
Thirty microliter of a blocking buffer (Candor Bioscience,
catalogue number 113500) was added and the plate incubated
for 1 hour at 37° C. Plates were washed 3 times using 50
microliter per well of the PBS/0.05% Tween 20 buffer.
Samples were added and the plates incubated were for 1 hour
at37° C. If necessary, samples have to be diluted by using the
above mentioned blocking buffer. After incubation, plates
were washed 3 times using 50 microliter per well of the
PBS/0.05% Tween 20 buffer.

For detection 30 microliter of a Anti-h-Fc-POD (Sig-
maAldrich, catalogue number A0170) diluted 1:10000 in
10% blocking buffer was added and incubated for 1 hour at
37° C. After incubation, plates were washed 3 times using 50
microliter per well of the PBS/0.05% Tween 20 buffer. Thirty
microliter of BM Blue Substrate POD (Roche Diagnostics,
catalogue number 11484281001) was added and after five
minutes of incubation, the reaction was stopped by the addi-
tion of a 1 molar acid sulfur solution. Absorption was mea-
sured using the Tecan Infinite 500 reader, absorbance mode,
extinction 450 nm, emission 690 nm.

For determination of the concentration of Myc tagged pro-
teins the Human c-Myc ELISA kit (EIAab & USCNLIFE,
Wuhan EIAab Science Co., Ltd, catalogue number E1290h)
was used according to the manufactures instruction.

For determination of the concentration of His tagged pro-
teins a His-Tag Protein ELISA Kit (BIOCAT GmbH, cata-
logue number AKR-130) was used according to the manufac-
tures instruction.

For determination of the concentration of HA (hemagglu-
tinin) tagged proteins a Human hemagglutinin, HA ELISA
Kit (Hozel Diagnostika, catalogue number CSB-E09360h)
was used according to the manufactures instruction.



US 9,382,305 B2

47

Activity Testing:

CHO K1 cells (ATCC, catalogue number CCL-61) were
stably transfected with the cyclic AMP responsive element
(CRE) Luciferase reporter gene construct (Biomyx Technol-
ogy, pHTS-CRE, catalogue number P2100) resulting in a
CHO-CRE-Luciferase cell line.

This cell line was subsequently stably transfected with the
human LGR7/RXFP1 receptor (accession numbers
NM_021634.2), cloned as 2271 base pair long DNA fragment
into the mammalian expression vector pcDNA3.1(-) (Invit-
rogen, catalogue number V79520), resulting in a CHO-CRE-
LGR?7 cell line. This cell line was cultivated in D-Mem F12
(Gibco, #31330) 2 mM Glutamax (Gibco, #35050), 100 nM
Pyruvat (Gibco, #11360-070), 20 mM Hepes (Gibco,
#15630), 1% Penicillin-Streptomycin (Gibco, #15140) and
10% fetal calf serum (FCS, Gibco, #11058).

For stimulation, medium was exchanged by OptiMem
(Gibco, #11058)+1% FCS containing different concentra-
tions of the recombinantly expressed Relaxin variant proteins
(usually starting at a concentration of 100 nM, followed by
1:2 dilutions). As positive control, commercially available
recombinant expressed human Relaxin 2 (Genbank Acces-
sion number NP_604390.1) was used (R&D Systems, cata-
logue number 6586-RN-025). Subsequently, cells were incu-
bated for 6 hours in a humified incubator at 5% carbon
dioxideat37° C. After 6 hours cells were tested for Luciferase
activity using a Luciferase Assay System (Promega, # E1500)
and using the Tecan Infinite 500 reader, luminescence mode,
1000 milliseconds integration time, measurement time 30
seconds.

Relative luminescence units were used to determine EC50
values of the different molecules by using the computer pro-
gram Graph Pad Prism Version 5.

For alternative activity testing of Relaxin as well as of
fusion polypeptides of the invention, cell lines (e.g. THP1,
ATCC catalogue number TIB-202) or primary cells (e.g. Cel-
progen Inc., Human Cardiomyocyte Cell Culture, catalogue
number 36044-15) with endogenous expression of the LGR7
receptor are used. These cells are cultivated according to the
manufactures instruction.

Methods for the detection of Relaxin or Relaxin variants
induced generation of cAMP are known in the art. For
example, such measurement is performed using a cAMP
ELISA (e.g. IBL International GmbH, cAMP ELISA, cata-
logue number CM 581001) according to the manufactures
instruction.

Methods for the detection of Relaxin or Relaxin variants
induced activation of PI3 kinase are known in the art. For
example, such measurement is performed using a PI3-Kinase
HTRF Assay according to the manufactures instruction (e.g.
Millipore, PI3-Kinase HTRF Assay, catalogue number
33-016).

PEGylation

For PEGylation to cysteine residues the fusion polypeptide
is usually treated with a reducing agent, such as dithiothreitol
(DDT) prior to PEGylation. The reducing agent is subse-
quently removed by any conventional method, such as by
desalting. Conjugation of PEG to a cysteine residue typically
takes place in a suitable buffer at pH 6-9 at temperatures
varying from 4° C. to 25° C. for periods up to 16 hours.

It will be understood that the PEGylation is designed so as
to produce the optimal molecule with respect to the number of
PEG molecules attached, the size and form of such molecules
(e.g. whether they are linear or branched), and the attachment
site(s) in the fusion polypeptide. The molecular weight of the
polymer to be used may e.g. be chosen on the basis of the
desired effect to be achieved.
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Immunogenicity Testing

Immunogenicity testing is performed by using the com-
puter program NetMHCIIpan (Center for Biological
Sequence Analysis; Department of Systems Biology; Tech-
nical University of Denmark) which calculates the potential
binding affinity of proteins or peptides to MHCII complex.
The higher the calculated binding affinity the higher is the risk
to induce antibodies directed against the protein or polypep-
tide of interest.

In vitro determination of mapping T cell epitopes is per-
formed according to the protocol published by Reijonen and
Kwok (Reijonen H., Kwok W W. (2003) Use of HL.A class II
tetramers in tracking antigen-specific T cells and mapping
T-cell epitopes. Methods 29:282-288).

Constructs of Single Chain Relaxin Variants

Determination of the Optimal Linker Length of Single
Chain Relaxin Variants

Single chain Relaxin variants with different linker length
connecting the A and B chain were generated as described
above. As depicted in the sequences, for alternative determi-
nation of protein expression, in some constructs a Myc Tag
(amino acid sequence EQKLISEEDL (SEQ ID NO: 168))
was added to the N terminal end of the A chain either with or
without a hemagglutinin tag (amino acid sequence YPYD-
VPDYA (SEQ ID NO: 169)) as well as a 6 Histidine tag
(amino acid sequence HHHHHH (SEQ ID NO: 170)) was
added at the C terminal end of the B chain.

Example 1
scR1

In scR1 composition of the linker sequence connecting the
A chain and B chain of human Relaxin 2 is three amino in
acids length and consist of the polypeptide with the sequence
GlyGlyGly (SEQ ID NO: 171). For alternative determination
of protein expression, a Myc tag was added at the N terminal
end of the A chain and a hemagglutinin tag and a 6 Histidine
tag was added at the C terminal end of the B chain.

Example 2

scR2

In scR2 composition of the linker sequence connecting the
A chain and B chain of human Relaxin 2 is five amino acids
in length and consist of the polypeptide with the sequence
GlyGlyGlySerGly (SEQ ID NO: 172). For alternative deter-
mination of protein expression, a Myc tag was added at the N
terminal end of the A chain and a hemagglutinin tag and a 6
Histidine tag was added at the C terminal end of the B chain.

Example 3

scR3

In scR3 composition of the linker sequence connecting the
A chain and B chain of human Relaxin 2 is seven amino acids
in length and consist of the polypeptide with the sequence
GlyGlyGlySerGlyGlyGly (SEQ ID NO: 138). For alternative
determination of protein expression, a Myc tag was added at
the N terminal end of the A chain and a hemagglutinin tag and
a 6 Histidine tag was added at the C terminal end of the B
chain.
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Example 4

scR4

In scR4 composition of the linker sequence connecting the
A chain and B chain of human Relaxin 2 is nine amino acids
in length and consist of the polypeptide with the sequence
GlyGlyGlySerGlyGlyGlySerGly (SEQ ID NO: 139). For
alternative determination of protein expression, a Myc tag
was added at the N terminal end of the A chain and a hemag-
glutinin tag and a 6 Histidine tag was added at the C terminal
end of the B chain.

Example 5
scRS

In scRS composition of the linker sequence connecting the
A chain and B chain of human Relaxin 2 is eleven amino acids
in length and consist of the polypeptide with the sequence
GlyGlyGlySerGlyGlyGlySerGlyGlyGly (SEQ ID NO: 146).
For alternative determination of protein expression, a Myc tag
was added at the N terminal end of the A chain and a hemag-
glutinin tag and a 6 Histidine tag was added at the C terminal
end of the B chain.

Example 6
scR6

In scR6 composition of the linker sequence connecting the
A chain and B chain of human Relaxin 2 is fifteen amino acids
in length and consist of the polypeptide with the sequence
GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGlyGlyGly
(SEQ ID NO: 173). For alternative determination of protein
expression, a Myc tag was added at the N terminal end of the
A chain and a hemagglutinin tag and a 6 Histidine tag was
added at the C terminal end of the B chain.

Example 7
scR7

In scR7 composition of the linker sequence connecting the
A chain and B chain of human Relaxin 2 is six amino acids in
length and consist of the polypeptide with the sequence
GlyGlyGlySerGlyGly (SEQ ID NO: 137). For alternative
determination of protein expression, a Myc tag is added at the
N terminal end of the A chain. Activity is measured according
to the protocol as described above.

Example 8

scR8

In scR8 composition of the linker sequence connecting the
A chainand B ofhuman Relaxin 2 chain is twelve amino acids
in length and consist of the polypeptide with the sequence
GlyGlyGlySerGlyGlyGlySerGlyGlyGlySer (SEQ ID NO:
140). For alternative determination of protein expression, a
Myc tag is added at the N terminal end ofthe A chain. Activity
is measured according to the protocol described above.

Example 9

scR9

In scR9 composition of the linker sequence connecting the
A chain and B chain of human Relaxin 2 is be thirteen amino
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acids in length and consist of the polypeptide with the
sequence  GlyGlyGlySerGlyGlyGlySerGlyGlyGlySerGly
(SEQ ID NO: 145). For alternative determination of protein
expression, a Myc tag is added at the N terminal end of the A
chain. Activity is measured according to the protocol
described above.

Example 10
scR10

In scR10 composition of the linker sequence connecting
the A chain and B chain of human Relaxin 2 is fourteen amino
acids in length and consist of the polypeptide with the
sequence GlyGlyGlySerGlyGlyGlySerGlyG-
lyGlySerGlyGly (SEQ ID NO: 143). For alternative determi-
nation of protein expression, a Myc tag is added at the N
terminal end ofthe A chain. Activity will be measured accord-
ing to the protocol described above.

Example 11
scR11

In scR11 composition of the linker sequence connecting
the A chain and B ofhuman Relaxin 2 chain is ten amino acids
in length and consist of the polypeptide with the sequence
GlyGlyGlySerGlyCysGlyGlySerGly (SEQ ID NO: 141). For
activity testing of the non-PEGylated fusion polypeptide non-
purified protein was used.

To improve the biological halflife of this construct, PEGy-
lation of the Cysteine within the linker connecting the A chain
and B chain following the protocol as described above is
performed. Activity of the PEGylated variant is measured
according to the protocol described above.

Example 12

scR12

In scR12 composition of the linker sequence connecting
the A chain and B chain of human Relaxin 2 is ten amino acids
in length and consist of the polypeptide with the sequence
GlyGlyGlySerGlyLysGlyGlySerGly (SEQ ID NO: 142). For
activity testing of the non-PEGylated fusion polypeptide non-
purified protein was used.

To improve the biological halflife of this construct, PEGy-
lation of the Lysine within the linker connecting the A chain
and B chain following the protocol as described above could
be an option. Activity of the PEGylated variant is measured
according to the protocol described above.

Example 13

scR13

In scR13 composition of the linker sequence connecting
the C terminal end of the A chain and the N terminal end ofthe
B chain of human Relaxin 2 is nine amino acids long and
consists of the polypeptide with the sequence LysArgSer-
LeuSerArglysLysArg (SEQ ID NO: 144). For activity testing
non-purified fusion polypeptide was used.

Example 14

scR14

In scR14 composition of the linker sequence connecting
the C terminal end of the A chain and N terminal end of the B
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chain of human Relaxin 3 (accession number NP_543140.1)
is nine amino in acids length and will consist of the polypep-
tide with the sequence GlyGlyGlySerGlyGlyGlySerGly
(SEQ ID NO: 139). Activity is measured according to the
protocol described above. For activity testing non-purified
fusion polypeptide was used.

Example 15
scR15

In scR15 composition of the linker sequence connecting
the C terminal end of the A chain and N terminal end of the B
chain of human Relaxin 3 (accession number NP_543140.1)
is nine amino in acids length and will consist of the polypep-
tide with the sequence GlyGlyGlySerGlyGlyGlySerGly
(SEQ ID NO: 139). For alternative determination of protein
expression, a Myc tag is added at the N terminal end of the A
chain. Activity is measured according to the protocol
described above.

Example 16

scR16

In scR16 composition of the linker sequence connecting
the C-terminus of the B chain and the N-terminus of the A
chain of human Relaxin 2 is nine amino in acids length and
will consist of the polypeptide with the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139). For alternative
determination of protein expression, a Myc tag is added at the
N terminal end of the A chain. Activity is measured according
to the protocol described above.

Example 17

scR17

In scR17 composition of the linker sequence connecting
the C-terminus of the A chain of human Relaxin 3 (accession
number NP_543140.1) and the N-terminus of the B chain of
human Relaxin 2 (accession number NP_604390.1) is nine
amino in acids length and will consist of the polypeptide with
the sequence GlyGlyGlySerGlyGlyGlySerGly (SEQ ID NO:
139). For alternative determination of protein expression, a
Myc tag is added at the N terminal end ofthe A chain. Activity
is measured according to the protocol described above.

Example 18

scR18

In scR18 composition of the linker sequence connecting
the C-terminus of the B chain of human Relaxin 2 (accession
number NP_604390.1) and the N-terminus of the A chain of
human Relaxin 3 (accession number NP_543140.1) is nine
amino in acids length and will consist of the polypeptide with
the sequence GlyGlyGlySerGlyGlyGlySerGly (SEQ ID NO:
139). For alternative determination of protein expression, a
Myc tag is added at the N terminal end ofthe A chain. Activity
is measured according to the protocol described above.

Example 19

scR19

In scR19 composition of the linker sequence connecting
the C-terminus of the A chain of human Relaxin 2 (accession
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number NP_604390.1) and the N-terminus of the B chain of
human Relaxin 3 (accession number NP_543140.1) is nine
amino in acids length and will consist of the polypeptide with
the sequence GlyGlyGlySerGlyGlyGlySerGly (SEQ ID NO:
139). For alternative determination of protein expression, a
Myc tagis added at the N terminal end of the A chain. Activity
is measured according to the protocol described above.

Example 20

scR20

In scR20 composition of the linker sequence connecting
the C-terminus of the B chain of human Relaxin 3 (accession
number NP_543140.1) and the N-terminus of the A chain of
human Relaxin 2 (accession number NP_604390.1) is nine
amino in acids length and will consist of the polypeptide with
the sequence GlyGlyGlySerGlyGlyGlySerGly (SEQ ID NO:
139). For alternative determination of protein expression, a
Myc tagis added at the N terminal end of the A chain. Activity
is measured according to the protocol described above.

A graphical representation of all single chain Relaxin vari-
ants is given in FIG. 2.

Table 1 summarizes the results regarding the expression as
well as the biological activity of various scR constructs.
Whereas single chain Relaxin variants having a linker length
of'three, five, and fifteen amino acids do not show any detect-
able biological activity in the assay described above, surpris-
ingly the tested linker lengths of six, seven, nine, ten, eleven,
twelve, thirteen, and fourteen amino acids lead to single chain
variants exhibiting biological activity comparable to human
Relaxin 2.

Although the length of the linker connecting the C-termi-
nus of the A chain with the N-terminus of the B chain is
important for the generation of a biological active molecule,
the composition of the amino acids of the linker is variable.
Examples are scR11 to scR13. Thereby, scR11 and scR12
exhibit an additional amino acid in the linker sequence (C in
the linker of scR11 and K in the linker of scR12) or in case of
the construct scR13, which exhibits a linker sequence which
does not show any homology to the linker sequences men-
tioned above.

Generation of single chain Relaxin variants is not limited to
Relaxin 2. Constructs scR14 and 15 are single chain variants
of Relaxin 3. Although the overall sequence homology
between Relaxin 2 and Relaxin 3 is low, the genomic organi-
zation of these two genes as members of the insulin super-
family is identical. Like Relaxin 2, Relaxin 3 consists of the
classical B chain-C chain-A chain structure. Like for Relaxin
2, the C chain is cleaved off from the Relaxin 3 propeptide by
Prohormone convertase I and II and the B and A chain are
connected via disulfide bridges and by this the active mol-
ecule is formed. Constructs scR14 and scR15 are single chain
variants of Relaxin 3, exhibiting the same linker molecule
connecting the C-terminus of the A chain with the N-terminus
of the B chain as for example already shown for Relaxin 2
with the construct scR4. scR14 and scR15 exhibit detectable
biological activity.

scR16, scR17, scR18, scR19, and scR20 are chimeras
between the A chain of Relaxin 3 and the B chain of Relaxin
2 and vice versa. Thereby, for activation of the LGR7 receptor
it is mandatory that the B-chain of the Relaxin 2 and Relaxin
3, respectively, are located in the C-terminal part of a Relaxin
3/Relaxin 2 chimera.
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Clone Expression EC5o M)*
hRelaxin 2 2.60E-11
hRelaxin 3 2.30E-09
scR1 detectable not detectable
scR2 detectable not detectable
scR3 detectable 7.70E-11
scR4 detectable 3.40E-11
scRS detectable 3.70E-11
scR6 detectable not detectable
scR7 detectable 5.30E-08
scR8 detectable 2.40E-08
scR9 detectable 1.10E-07
scR10 detectable 4.40E-08
scR11 detectable 2.50E-08
scR12 detectable 3.60E-08
scR13 detectable active (EC5yn.d.)
scR14 detectable 5.90E-10
scR15 detectable 6.20E-10
scR16 detectable not detectable
scR17 detectable 1.30E-08
scR18 detectable not detectable
scR19 detectable active (ECson.d.)
scR20 detectable not detectable

*values are examples of three to five independent experiments.

Dose response curves and the corresponding EC, values
comparing the activity of hRelaxin 2, scR3, scR4, and scR5
are shown in FIG. 4a, for hRelaxin 2, scR7, scR8, scR9, and
scR10 are shown in FIG. 44, for hRelaxin 2, scR11 and scR12
are shown in FIG. 4c, for hRelaxin 2, hRelaxin 3, scR14 and
scR15 are shown in FIG. 44, and forhRelaxin 3 and scR17 are
shown in FIG. 4e.

Conclusion: This shows that a linker length of more than
five amino acids and less than fifteen amino acids are required
for biological activity of single chain Relaxin variants
wherein the C terminus of the A chain is connected via such
linkers to the N terminus of the B chain. Furthermore, the
generation of single chain Relaxin of the invention is not
limited to Relaxin 2.

Binding of Relaxin 2 to its corresponding receptor LGR7 is
a two-step process. In a first step, the A chain of human
Relaxin 2 binds to the N terminal ectodomain of the receptor.
In a second step, this bound ectodomain undergoes a confor-
mational change and secondary interactions between the B
chain of Relaxin and the transmembrane domain of LGR7
mediates receptor signaling. This second step is the most
relevant in the activation of the ligand-receptor complex.
Therefore, due to the fact that the variant scR17 contains the
A chain of human Relaxin 3 instead of human Relaxin 2,
leads to a construct with reduced activity. A further reduction
in the activity is observed with the variant scR19, which
contains the B chain of human Relaxin 3 instead of the B
chain of human Relaxin 2. Binding to the ectodomain occurs
via the A chain of the human Relaxin 2, but the B chain of the
human Relaxin 3 is suboptimal for activating LGR7. The
corresponding receptor for Relaxin 3 is LGRS. Therefore, itis
very likely, that by using the scR19 as ligand and LGRS as the
corresponding receptor, signal intensity were much higher.
This is also a mean to modulate the activity of an fusion
polypeptide of the invention.

The non-purification of scR13 is an explanation of the
lower activity as possible impurities in the sample leads to
false determination of the concentration or could have an
negative impact on the accuracy the cell based Luciferase
assay.

In conclusion this shows that useful linker sequences are
not restricted to Glycine/Serine rich sequences as other linker
sequences (within the inventive length) also lead to fully
active single chain Relaxins.
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Construction of Single Chain Relaxin Fusion Proteins with
Improved Biological Half Life.

In order to improve the biological half life of single chain
Relaxin variants, constructs were designed where the Fc moi-
ety of immunoglobulin molecules were added at the N termi-
nal or C terminal end of the single chain Relaxin variants.

Thereby, single chain Relaxin variants were directly fused
to the Fc part of an immunoglobulin or linked by a polypep-
tide of different length and amino acid compositions.

Another option to improve the biological half life of
polypeptides are fusions with polypeptides like Transferrin
(accession number P02787) or Albumin (accession number
P02768) (SR Schmid (2009)).

PEGylation is a commonly used method to improve the
biological half life of polypeptides.

Hereby polyethylene glycol polymer chains are added
covalently attached to a polypeptide. Thereby a reactive
derivative of PEG is incubated with the target polypeptide.
Preferred amino acids reacting with PEG are Cysteins and
Lysins.

Pasut and Veronese (2009))

Generation of a Relaxin Fusion Protein—Relaxin-Fc

To improve the biological halflife the Fc part of the human
IgG1 was combined with human Relaxin 2 by chemically
based gene synthesis. The carboxy-terminal part of human
Relaxin 2 (according to its genomic organization arranged as
follows: B chain-C chain-A chain) was fused to N terminal
end of the human IgG1 Fc moiety, whereby these two parts of
the fusion protein were connected by a 6 amino acids long
linker sequence consisting of a polypeptide with the sequence
TleGluGlyArgMetAsp (SEQ ID NO: 147) encoding the
coagulation factor Xa cleavage site. However, Relaxin Fc
showed no activity determined by a CHO-CRE-LGR?7 cell
line.

Example 16

scR-Fc 1

InscR-Fc 1 composition of the linker sequence connecting
the C terminal end of scR 4 with the N terminal end of the
human IgG1 Fe moiety is 6 amino acids long and consists of
the polypeptide with the sequence IleGluGlyArgMetAsp
(SEQ ID NO: 147) encoding the coagulation factor Xa cleav-
age site. This polypeptide and Fc moiety replaces the hemag-
glutinin tag and 6 Histidine tag in scR 4. For alternative
determination of protein expression, a Myc tag was added at
the N terminal end of the A chain.

Example 17
scR-Fc 2

In scR-Fc 2 composition of the linker sequence connecting
the C terminal end of the single chain Relaxin scR4 with the
N terminal end of the human IgG1 Fe moiety is 4 amino acids
long and consists of the polypeptide with the sequence
GlyGlySerPro (SEQ ID NO: 148). In contrast to scR-Fc 1,
this construct has no Myc tag at the N terminal end of the A
chain.

Example 18

scR-Fc¢ 3

InscR-Fc 3 composition of the linker sequence connecting
the C terminal end of the single chain Relaxin scR4 with the
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N terminal end of the human IgG1 Fe moiety is 7 amino acids
long and consists of the polypeptide with the sequence
GlyGlySerGlyGlySerPro (SEQ ID NO: 149). In contrast to
scR-Fc 1, this construct has no Myc tag at the N terminal end
of the A chain.

Example 19
scR-FC 4

In scR-Fc 4 composition of the linker sequence connecting
the C terminal end of the single chain Relaxin scR4 with the
N terminal end of the human IgG1 Fc moiety is 10 amino
acids long and consists of the polypeptide with the sequence
GlyGlySerGlyGlySerGlyGlySerPro (SEQ ID NO: 150). In
contrast to scR-Fc 1, this construct has no Myc tag at the N
terminal end of the A chain.

Example 20

scR-Fc¢ 5

In scR-Fc 5 composition of the linker sequence connecting
the N terminal end of the single chain Relaxin scR4 with the
C terminal end of the human IgG1 Fec moiety is 4 amino acids
long and consists of the polypeptide with the sequence
GlyGlySerPro (SEQID NO: 148). The Fc moiety replaces the
Myec tag at the N terminal end of the A chain. This construct
has no hemagglutinin tag and/or 6 Histidine tag at its C
terminal end.

Example 21

scR-Fc 6

In scR-Fc 6 composition of the linker sequence connecting
the N terminal end of the single chain Relaxin scR4 with the
C terminal end of the human IgG1 Fe moiety is 7 amino acids
long and consists of the polypeptide with the sequence
GlyGlySerGlyGlySerPro (SEQ ID NO: 149). The Fc moiety
replaces the Myc tag at the N terminal end of the A chain. This
construct has no hemagglutinin tag and/or 6 Histidine tag at
its C terminal end.

Example 22

scR-Fc¢ 7

In scR-Fc 7 composition of the linker sequence connecting
the N terminal end of the single chain Relaxin scR4 with the
C terminal end of the human IgG1 Fc moiety is 10 amino
acids long and consists of the polypeptide with the sequence
GlyGlySerGlyGlySerGlyGlySerPro (SEQ ID NO: 150). The
Fc moiety replaces the Myc tag at the N terminal end ofthe A
chain. This construct has no hemagglutinin tag and/or 6 His-
tidine tag at its C terminal end.

Example 23

scR-FC 8

In scR-Fc 8 composition of the linker sequence connecting
the C terminal end of the single chain Relaxin scR4 with the
N terminal end of the rat IgG2b Fc moiety is 4 amino acids
long and consists of the polypeptide with the sequence
GlyGlySerPro (SEQ ID NO: 148). Additionally a 6 Histidine
tag is added at the C terminal end of the Fc part. In contrast to
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scR4, this construct has no Myc tag the N terminal end of the
A chain. The rat IgG2b Fc moiety replaces the hemagglutinin
tag and 6 Histidine tag.

Example 24

scR-Fc 9

In scR-Fc 9 composition of the linker sequence connecting
the C terminal end of the single chain Relaxin scR4 with the
N terminal end of the rat IgG2b Fc moiety is 7 amino acids
long and consists of the polypeptide with the sequence
GlyGlySerGlyGlySerPro (SEQ ID NO: 149). Additionally a
6 Histidine tag is added at the C terminal end of the Fc part. In
contrast to scR4, this construct has no Myc tag the N terminal
end of the A chain. The rat IgG2b Fc moiety replaces the
hemagglutinin tag and 6 Histidine tag.

Example 25

scR-Fc 10

In scR-Fc 10 composition of the linker sequence connect-
ing the C terminal end of the single chain Relaxin scR4 with
the N terminal end of the rat IgG2b Fc moiety is 10 amino
acids long and consists of the polypeptide with the sequence
GlyGlySerGlyGlySerGlyGlySerPro (SEQ ID NO: 150).
Additionally a 6 Histidine tag is added at the C terminal end
of'the Fc part. In contrast to scR4, this construct has no Myc
tag at the N terminal end of the A chain. The rat IgG2b Fc
moiety replaces the hemagglutinin tag and 6 Histidine tag.

Example 26

scR-Fc 11

In scR-Fe 11 composition of the linker sequence connect-
ing the N terminal end of the single chain Relaxin scR4 with
the C terminal end of the rat IgG2b Fc moiety is 4 amino acids
long and consists of the polypeptide with the sequence
GlyGlySerPro (SEQ ID NO: 148). Additionally a 6 Histidine
tag is added at the N terminal end of the Fc part. The rat IgG2b
Fc moiety replaces the Myc tag. Additionally this construct
has no hemagglutinin tag and/or 6 Histidine tag at its C
terminal end.

Example 27
scR-Fc 12

In scR-Fe 11 composition of the linker sequence connect-
ing the N terminal end of the single chain Relaxin scR1 with
the C terminal end of the rat IgG2b Fc moiety is 7 amino acids
long and consists of the polypeptide with the sequence
GlyGlySerGlyGlySerPro (SEQ ID NO: 149). Additionally a
6 Histidine tag is added at the N terminal end of the Fc part.
The rat IgGG2b Fc moiety replaces the Myc tag. Additionally
this construct has no hemagglutinin tag and/or 6 Histidine tag
at its C terminal end.

Example 28
scR-Fc 13
In scR-Fe 11 composition of the linker sequence connect-

ing the N terminal end of the single chain Relaxin scR4 with
the C terminal end of the rat IgG2b Fc moiety is 10 amino
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acids long and consists of the polypeptide with the sequence
GlyGlySerGlyGlySerGlyGlySerPro (SEQ ID NO: 150).
Additionally a 6 Histidine tag is added at the N terminal end
of'the Fc part. The rat IgG2b Fc moiety replaces the Myc tag.
Additionally this construct has no hemagglutinin tag and/or 6
Histidine tag at its C terminal end.

Example 29

scR-Fc 14

In order to analyze the influence of a linker sequence con-
necting single chain Relaxin variants and Fc moieties, in
scR-Fc 14 the C terminal end of sequence scR4 was directly
fused to the Fc part of the human IgG1. This Fc moiety
replaces the hemagglutinin tag and 6 Histidine tag in scR4.
This construct has no Myc tag at the N terminal end of the A
chain.

Example 30

scR-Fc 15

In scR-Fc 15 composition of the linker sequence connect-
ing the C terminal end of the single chain Relaxin scR4 with
the N terminal end of the human IgG1 Fc moiety is 6 amino
acids long and consists of the polypeptide with the sequence
GlySerGlySerGlySer (SEQ ID NO: 151). The human IgG1
Fc moiety replaces the hemagglutinin tag and 6 Histidine tag.
This construct has no Myc tag at the N terminal end of the A
chain.

Example 31

scR-Fc 16

scR-Fc 16 was designed to analyze the influence of disul-
fide bridges within the Fc moiety on protein expression and
fusion protein activity. For this, the Cysteine residue at posi-
tion 86 within the Fc part of the human IgG1 in scR-Fc 15 was
replaced by Alanin.

Example 32
scR-Fc 17

In scR-Fc 17 composition of the linker sequence connect-
ing the C terminal end of the single chain Relaxin scR4 with
the N terminal end of the rat IgG2b Fc moiety is 6 amino acids
long and consists of the polypeptide with the sequence Gly-
SerGlySerGlySer (SEQ ID NO: 151). The rat IgG2b Fc moi-
ety replaces the hemagglutinin tag and 6 Histidine tag. This
construct has no Myc tag at the N terminal end of the A chain.

Example 33
scR-Fc 18

In scR-Fc 18 composition of the linker sequence connect-
ing the C terminal end of the single chain Relaxin scR4 with
the N terminal end of the human IgG1 Fe moiety is 21 amino
acids long and consists of the polypeptide with the sequence
GlyGlyGlySerGlyGlyGlySerG-
lyThrLysValThrValSerSerGluSerLysTyrGly (SEQ ID NO:
174). The human IgG1 Fc moiety replaces the hemagglutinin
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tag and 6 Histidine tag. This construct has no Myc tag at the
N terminal end of the A chain.

Example 34
scR-Var 1

InscR-Varl composition of the linker sequence connecting
the A chain and B chain of the human Relaxin 2 is of nine
amino acids in length and consist of the polypeptide with the
sequence GlyGlyGlySerGlyGlyGlySerGly (SEQ ID NO:
139). Additionally a polypeptide of six amino acids in length
and with the sequence GlyGlySerGlyCysGly (SEQ ID NO:
175) was added at the C terminal end of the B chain. For
activity testing of the non-PEGylated fusion polypeptide non-
purified protein was used.

To improve the biological halflife of this construct, PEGy-
lation of the Cysteine within the stretcher polypeptide fused
atthe C terminal end of the B chain is performed following the
protocol as described above. Activity of the PEGylated vari-
ant is measured according to the protocol described above.

Example 35

scR-Var 2

InscR-Var2 composition of the linker sequence connecting
the A chain and B chain of the human Relaxin 2 is of nine
amino acids length and consist of the polypeptide with the
sequence GlyGlyGlySerGlyGlyGlySerGly (SEQ ID NO:
139). Additionally a polypeptide of six amino acids in length
and with the sequence GlyCysGlySerGlyGly (SEQ ID NO:
176) was added at the N terminal end of the A chain. For
activity testing of the non-PEGylated fusion polypeptide non-
purified protein was used.

To improve the biological halflife of this construct, PEGy-
lation of the Cysteine within the stretcher polypeptide fused
at the N terminal end of the A chain is performed following
the protocol as described above. Activity of the PEGylated
variant is measured according to the protocol described
above.

Example 36

scR-Var3

InscR-Var3 composition of the linker sequence connecting
the C terminal end of the A chain and the N terminal end ofthe
B chain of of the human Relaxin 2 is of nine amino acids in
length and consist of the polypeptide with the sequence
GlyGlyGlySerGlyGlyGlySerGly (SEQ ID NO: 139). At the
N terminal end of the A chain a polypeptide with the sequence
TleGluGlyArgMetAsp encoding the coagulation factor Xa
cleavage site connects this variant with the C terminal end of
the human Transferrin protein (accession number
NP_001054.1). Activity is measured according to the proto-
col described above.

Example 37

scR-Var4

In scR-Var4 wild type proRelaxin 2 (genomic organiza-
tion) is fused to Transferrin. For this, at the N terminal end of
the B chain is a polypeptide with the sequence lleGluGlyArg-
MetAsp (SEQ ID NO: 147) encoding the coagulation factor
Xa cleavage site connects this variant with the C terminal end
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of the human Transferrin protein (accession number
NP_001054.1). Activity is measured according to the proto-
col described above.

Example 38

scR-Var5

InscR-Var5 composition of the linker sequence connecting
the C terminal end of the A chain and the N terminal end of the
B chain of human Relaxin 2 is of nine amino acids length and
consist of the polypeptide with the sequence GlyGlyGlySer-
GlyGlyGlySerGly (SEQ ID NO: 139). At the N terminal end
of'the A chain a polypeptide with the sequence [leGluGlyArg-
MetAsp (SEQ ID NO: 147) encoding the coagulation factor
Xa cleavage site connects this variant with the C terminal end
of the human Albumin protein (accession number
NP_000468.1). Activity is measured according to the proto-
col described above.

Example 39

scR-Var6

In scR-Var6, a polypeptide with the sequence IleGluGl-
yArgMetAsp (SEQ ID NO: 147) encoding the coagulation
factor Xa cleavage site located at the N terminal end of the B
chain connects this variant with the C terminal end of the
human Albumin protein (accession number NP_000468.1).
Activity is measured according to the protocol described
above.

Example 40
scR-Var7

InscR-Var7 composition of the linker sequence connecting
the C terminal end of the A chain of human Relaxin 2 and the
N terminal end of the B chain of human Relaxin 2 is nine
amino acids long and consists of the polypeptide with the
sequence LysArgSerl.euSerArglyslysArg (SEQ ID NO:
144),

A linker sequence connecting the C terminal end of the B
chain with the N terminal end of the human 1gG1 Fc moiety
is 6 amino acids long and consists of the polypeptide with the
sequence lleGluGlyArgMetAsp (SEQID NO: 147) encoding
the coagulation factor Xa cleavage site.

Example 41

scR-Var8

InscR-Var8 composition of the linker sequence connecting
the C terminal end of the A chain and the N terminal end of the
B chain is nine amino acids long and consists of the polypep-
tide with the sequence LysArgSerLeuSerArglyslysArg
(SEQ ID NO: 144).

A linker sequence connecting the N terminal end of the A
chain with the C terminal end of the human IgG1 Fc moiety is
6 amino acids long and consists of the polypeptide with the
sequence lleGluGlyArgMetAsp (SEQID NO: 147) encoding
the coagulation factor Xa cleavage site.

A graphical representation of all single chain Relaxin
fusion proteins as well as the variants designed for PEGyla-
tion is given in FIG. 3.

Table 2 summarizes the results for expression as well as
biological activity of various scR fusion protein constructs.
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Clone Expression EC5o (M)*
Relaxin 3.50E-11
Relaxin Fe detectable not detectable
scR-Fc 1 detectable 1.30E-08
scR-Fc 2 detectable 3.30E-09
scR-Fc 3 detectable 2.40E-09
scR-Fc 4 detectable 3.10E-09
scR-Fc 5 detectable 1.30E-10
scR-Fc 6 detectable 4.20E-10
scR-Fc 7 detectable 7.40E-10
scR-Fc 8 detectable 7.20E-09
scR-Fc 9 detectable 9.90E-09
scR-Fc 10 detectable 4.80E-09
scR-Fc 11 detectable 1.20E-09
scR-Fc 12 detectable 9.50E-10
scR-Fc 13 detectable 8.90E-10
scR-Fc 14 detectable 3.90E-07
scR-Fc 15 detectable 3.40E-09
scR-Fc 16 detectable 2.50E-09
scR-Fc 17 detectable 2.50E-09
scR-Fc 18 detectable active (ECsp n.d.)
scR-Varl detectable 1.10E-07
scR-Var2 detectable 4.20E-08
scR-Var3 detectable 1.00E-09
scR-Var4 detectable 1.30E-10
scR-Var5 detectable 5.50E-09
scR-Var6 detectable 8.30E-09
scR-Var7 detectable active (EC5q n.d.)
scR-Varg detectable active (ECsp n.d.)

*values are examples of three to five independent experiments.

For all variants listed, expression could be determined by
using the Human Relaxin-2 Quantikine ELISA Kit and activ-
ity could be measured by using the CHO-CRE-LGR7 cell
line. Exemplarily, dose response curves for scR-Fc 1, scR-Fc
5 to scR-Fc¢ 7, scR-Fc¢ 11 to scR-Fc¢ 13, and scR-Var3 to
scR-Var6 are shown in FIG. 5, FIG. 6, FIG. 7, and FIG. 8,
respectively.

The human wildtype Relaxin 2 molecule with its orienta-
tion B chain-C chain-A chain fused to the Fc moiety of the
human IgG molecule does not show any detectable activity.
Possible explanation for the non-activity of this molecule
could be an incomplete processing of the C chain. In contrast,
in all fusion constructs containing the single chain human
Relaxin 2, a significant activity can be detected. As shown
above, the single chain Relaxin exhibits activity comparable
to the human wildtype Relaxin 2, although no proteolytic
processing takes place.

For the single chain Relaxin 2 fusion constructs, the orien-
tation of the Fc moiety seems to have a significant impact on
the activity of these molecules. Constructs carrying the Fc
part at the C terminal end of the B chain (e.g. scR-Fc 1 to
scR-Fc 4 and scR-Fc 13 to scR-Fc 18) exhibit a slightly lower
activity than constructs carrying the Fc moiety at the N ter-
minal end of the A chain (e.g. scR-Fc 5 to scR-Fc 6 and
scR-Fc 11 to scR-Fc 12). As mentioned above, after binding
of'the A chain to the ectodomain of the corresponding recep-
tor LGR7, a conformational change within the receptor mol-
ecule brings the B chain in contact with the extracellular loops
of'the transmembrane domains. The second step than leads to
the activation of the receptor. Therefore, the Fc moiety
coupled to the B chain could inhibit the optimal binding ofthe
B chain and by this inhibits the full activation of the receptor.

Analysis of the In Vivo Plasma Stability of Fc-Single Chain
Relaxin

scR-Fc 13 and hRelaxin2 were administrated intrave-
nously in 8 weeks old, male Wistar rats at concentrations of
240 pg/kg. At time points 0 hour, 1 hour, 3 days, 5 days, and
7 days after compound administration, blood samples were
taken and the concentrations of the Fc-single chain Relaxin
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and non-modified hRelaxin2 were determined using the com-
mercially available quantification ELISA (R&D Systems,
Human Relaxin-2 Quantikine ELISA Kit, catalogue number
DRL200).

As shown in FIG. 9, three days after application, non-
modified hRelaxin2 was undetectable whereas for scR-Fc13
even 7 days after intravenous administration significant con-
centrations were detected, that were even above the EC50
value obtained for the CHO-LGR7 based activity test.

Determination of Fc-Single Chain Relaxin Activity Iso-
lated from Plasma.

In order to determine whether scR-Fc 13 still exhibits
activity after 3, 5, and 7 days after intravenous administration,
plasma samples were tested on the CHO-CRE-LGR7 cell
line. As shown in FIG. 10, for all three samples activity could
be determined and for all three samples, activity values are
similar to the EC;,, value obtained with the purified scR-Fc 13
variant.

Isolated Perfused Rat Heart

Male Wistar rats (200-250 g) were anesthetized using Nar-
coren (100 mg/kg i.p.). The heart was rapidly excised and
connected to a Langendorff perfusion system (FMI GmbH,
Seeheim-Ober Beerbach, Germany). The heart was perfused
at a constant rate of 10 ml/min with Krebs-Henseleit bicar-
bonate buffer solution equilibrated with 95% 0,-5% CO,.
The perfusion solution contained (in mmol/1): NaCl 118; KCl
3; NaHCO; 22; KH,PO,1,2; MgSO, 1,2; CaCl, 1,8; Glucose
10; Na-Pyruvat 2. A pressure transducer registered the perfu-
sion pressure in the perfusion system. The left ventricular
pressure (LVP) was measured using a second pressure trans-
ducer connected to a water-filled balloon which was inserted
into the left ventricle via the left atrium. The end diastolic
pressure was initially set to 8 mm Hg by adjusting the volume
of the balloon. The hearts were spontaneously beating. The
signals from the pressure transducer were amplified, regis-
tered and used for the calculation of the heart frequency and
+dp/dt by a personal computer.

As shown in FIG. 11, perfusion of human Relaxin 2 (FIG.
11 a-d) as well as scR-Fc 13 (FIG. 11 e-£) are leading to a
significant increase in heart rate and coronary flow and to a
decrease in the left ventricular diastolic pressure and the left
ventricular pressure (+dp/dtmax). Thereby, hRelaxin 2 is ten
fold more potent than scR-Fc 13, reflecting the differences in
the EC50 values for sc Relaxin fusion protein variants and of
Relaxin 2 determined with the CHO-CRE-LGR?7 cell line.

TABLE 5
List of constructs and corresponding SEQ ID NOs.

Construct type SEQ ID NO
scR1 PRT SEQID NO: 1
scR2 PRT SEQID NO: 2
scR3 PRT SEQ ID NO: 3
scR4 PRT SEQ ID NO: 4
scRS PRT SEQID NO: 5
scR6 PRT SEQID NO: 6
scR7 PRT SEQID NO: 7
scR8 PRT SEQID NO: 8
scR9 PRT SEQID NO: 9
scR10 PRT SEQ ID NO: 10
scR11 PRT SEQID NO: 11
scR12 PRT SEQID NO: 12
scR13 PRT SEQ ID NO: 13
scR14 PRT SEQ ID NO: 14
scR15 PRT SEQ ID NO: 15
scR-Fe 1 PRT SEQID NO: 16
scR-Fc 2 PRT SEQ ID NO: 17

scR-Fc 3 PRT SEQID NO: 18
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TABLE 5-continued

List of constructs and corresponding SEQ ID NOs.

Construct type SEQ ID NO

scR-Fc 4 PRT SEQ ID NO: 19
scR-Fc 5 PRT SEQ ID NO: 20
scR-Fc 6 PRT SEQID NO: 21
scR-Fc 7 PRT SEQ ID NO: 22
scR-Fc 8 PRT SEQ ID NO: 23
scR-Fc 9 PRT SEQ ID NO: 24
scR-Fc 10 PRT SEQ ID NO: 25
scR-Fc 11 PRT SEQ ID NO: 26
scR-Fc 12 PRT SEQ ID NO: 27
scR-Fc 13 PRT SEQ ID NO: 28
scR-Fc 14 PRT SEQ ID NO: 29
scR-Fc 15 PRT SEQ ID NO: 30
scR-Fc 16 PRT SEQ ID NO: 31
scR-Fc 17 PRT SEQ ID NO: 32
scR-Fc 18 PRT SEQ ID NO: 33
scR-Varl PRT SEQ ID NO: 34
scR-Var2 PRT SEQ ID NO: 35
scR-Var3 PRT SEQ ID NO: 36
scR-Var4 PRT SEQ ID NO: 37
scR-Var5 PRT SEQ ID NO: 38
scR-Var6 PRT SEQ ID NO: 39
scR-Var7 PRT SEQ ID NO: 40
scR-Varg PRT SEQ ID NO: 41
scR1 w/o Tag PRT SEQ ID NO: 42
scR2 w/o Tag PRT SEQ ID NO: 43
scR3 w/o Tag PRT SEQ ID NO: 44
scR4 w/o Tag PRT SEQ ID NO: 45
scR5 w/o Tag PRT SEQ ID NO: 46
scR6 w/o Tag PRT SEQ ID NO: 47
scR7 w/o Tag PRT SEQ ID NO: 48
scR8 w/o Tag PRT SEQ ID NO: 49
scR9 w/o Tag PRT SEQ ID NO: 50
scR10 w/o Tag PRT SEQ ID NO: 51
scR-Fc 1 w/o Tag PRT SEQ ID NO: 52
scR-Fc 8 w/o Tag PRT SEQ ID NO: 53
scR-Fc 9 w/o Tag PRT SEQ ID NO: 54
scR-Fc 10 w/o Tag PRT SEQ ID NO: 55
scR-Fc 11 w/o Tag PRT SEQ ID NO: 56
scR-Fc 12 w/o Tag PRT SEQ ID NO: 57
scR-Fc 13 w/o Tag PRT SEQ ID NO: 58
scR1 DNA SEQ ID NO: 59
scR2 DNA SEQ ID NO: 60
scR3 DNA SEQ ID NO: 61
scR4 DNA SEQ ID NO: 62
scRS DNA SEQ ID NO: 63
scR6 DNA SEQ ID NO: 64
scR7 DNA SEQ ID NO: 65
scR8 DNA SEQ ID NO: 66
scR9 DNA SEQ ID NO: 67
scR10 DNA SEQ ID NO: 68
scR11 DNA SEQ ID NO: 69
scR12 DNA SEQ ID NO: 70
scR13 DNA SEQIDNO: 71
scR14 DNA SEQID NO: 72
scR15 DNA SEQ ID NO: 73
scR-Fc 1 DNA SEQ ID NO: 74
scR-Fc 2 DNA SEQ ID NO: 75
scR-Fc 3 DNA SEQ ID NO: 76
scR-Fc 4 DNA SEQ ID NO: 77
scR-Fc 5 DNA SEQ ID NO: 78
scR-Fc 6 DNA SEQ ID NO: 79
scR-Fc 7 DNA SEQ ID NO: 80
scR-Fc 8 DNA SEQ ID NO: 81
scR-Fc 9 DNA SEQ ID NO: 82
scR-Fc 10 DNA SEQ ID NO: 83
scR-Fc 11 DNA SEQ ID NO: 84
scR-Fc 12 DNA SEQ ID NO: 85
scR-Fc 13 DNA SEQ ID NO: 86
scR-Fc 14 DNA SEQ ID NO: 87
scR-Fc 15 DNA SEQ ID NO: 88
scR-Fc 16 DNA SEQ ID NO: 89
scR-Fc 17 DNA SEQ ID NO: 90
scR-Fc 18 DNA SEQ ID NO: 91
scR-Varl DNA SEQ ID NO: 92
scR-Var2 DNA SEQ ID NO: 93
scR-Var3 DNA SEQ ID NO: 94
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TABLE 5-continued

List of constructs and corresponding SEQ ID NOs.

Construct type SEQ ID NO
scR-Var4 DNA SEQ ID NO: 95
scR-Var5 DNA SEQ ID NO: 96
scR-Var6 DNA SEQ ID NO: 97
scR-Var7 DNA SEQ ID NO: 98
scR-Var8 DNA SEQ ID NO: 99
scR1 w/o Tag DNA SEQ ID NO: 100
scR2 w/o Tag DNA SEQ ID NO: 101
scR3 w/o Tag DNA SEQ ID NO: 102
scR4 w/o Tag DNA SEQ ID NO: 103
scR5 w/o Tag DNA SEQ ID NO: 104
scR6 w/o Tag DNA SEQ ID NO: 105
scR7 w/o Tag DNA SEQ ID NO: 106
scR8 w/o Tag DNA SEQ ID NO: 107
scR9 w/o Tag DNA SEQ ID NO: 108
scR10 w/o Tag DNA SEQ ID NO: 109
scR-Fc 1 w/o Tag DNA SEQ ID NO: 110
scR-Fc 8 w/o Tag DNA SEQ ID NO: 111
scR-Fc 9 w/o Tag DNA SEQ ID NO: 112
scR-Fc 10 w/o Tag DNA SEQ ID NO: 113
scR-Fc 11 w/o Tag DNA SEQ ID NO: 114
scR-Fc 12 w/o Tag DNA SEQ ID NO: 115
scR-Fc 13 w/o Tag DNA SEQ ID NO: 116
RLN2 A chain PRT SEQ ID NO: 117
RLN2 minimal A chain PRT SEQID NO: 118
RLN2 B chain PRT SEQ ID NO: 119
Fc IgG1 human PRT SEQ ID NO: 120
Fc IgG2b rat PRT SEQ ID NO: 121
Transferrin PRT SEQ ID NO: 122
Albumin PRT SEQ ID NO: 123
RLN3 A chain PRT SEQ ID NO: 124
RLN3 B chain PRT SEQ ID NO: 125
RLN3 minimal A chain PRT SEQ ID NO: 126
RLN2 A chain DNA SEQ ID NO: 127
RLN2 minimal A chain DNA SEQ ID NO: 128
RLN2 B chain DNA SEQ ID NO: 129
Fc IgG1 human DNA SEQ ID NO: 130
Fc IgG2b rat DNA SEQ ID NO: 131
Transferrin DNA SEQ ID NO: 132
Albumin DNA SEQ ID NO: 133
RLN3 A chain DNA SEQ ID NO: 134
RLN3 B chain DNA SEQ ID NO: 135
RLN3 minimal A chain DNA SEQ ID NO: 136
linker 1 PRT SEQ ID NO: 137
linker 2 PRT SEQ ID NO: 138
linker 3 PRT SEQ ID NO: 139
linker 4 PRT SEQ ID NO: 140
linker 5 PRT SEQ ID NO: 141
linker 6 PRT SEQ ID NO: 142
linker 7 PRT SEQ ID NO: 143
linker 8 PRT SEQ ID NO: 144
linker 9 PRT SEQ ID NO: 145
linker 10 PRT SEQ ID NO: 146
stretcher 1 PRT SEQ ID NO: 147
stretcher 2 PRT SEQ ID NO: 148
stretcher 3 PRT SEQ ID NO: 149
stretcher 4 PRT SEQ ID NO: 150
stretcher 5 PRT SEQ ID NO: 151
scR16 PRT SEQ ID NO: 152
scR17 PRT SEQ ID NO: 153
scR18 PRT SEQ ID NO: 154
scR19 PRT SEQ ID NO: 155
scR20 PRT SEQ ID NO: 156
scR16 DNA SEQ ID NO: 157
scR17 DNA SEQ ID NO: 158
scR18 DNA SEQ ID NO: 159
scR19 DNA SEQ ID NO: 160
scR20 DNA SEQ ID NO: 161
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SEQUENCE LISTING
<160> NUMBER OF SEQ ID NOS: 176
<210> SEQ ID NO 1
<211> LENGTH: 80
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion polypeptide
<400> SEQUENCE: 1
Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Gln Leu Tyr Ser Ala Leu
1 5 10 15
Ala Asn Lys Cys Cys His Val Gly Cys Thr Lys Arg Ser Leu Ala Arg
20 25 30
Phe Cys Gly Gly Gly Ser Trp Met Glu Glu Val Ile Lys Leu Cys Gly
35 40 45
Arg Glu Leu Val Arg Ala Gln Ile Ala Ile Cys Gly Met Ser Thr Trp
50 55 60
Ser Tyr Pro Tyr Asp Val Pro Asp Tyr Ala His His His His His His
65 70 75 80
<210> SEQ ID NO 2
<211> LENGTH: 82
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion polypeptide
<400> SEQUENCE: 2
Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Gln Leu Tyr Ser Ala Leu
1 5 10 15
Ala Asn Lys Cys Cys His Val Gly Cys Thr Lys Arg Ser Leu Ala Arg
20 25 30
Phe Cys Gly Gly Gly Ser Gly Ser Trp Met Glu Glu Val Ile Lys Leu
35 40 45
Cys Gly Arg Glu Leu Val Arg Ala Gln Ile Ala Ile Cys Gly Met Ser
50 55 60
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68

-continued

Thr Trp Ser Tyr Pro Tyr Asp Val Pro Asp Tyr Ala His His His His

65 70

His His

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 3

LENGTH: 84

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: relaxin fusion

<400> SEQUENCE: 3

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu
1 5 10
Ala Asn Lys Cys Cys His Val Gly Cys Thr
20 25
Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser
35 40
Lys Leu Cys Gly Arg Glu Leu Val Arg Ala
50 55
Met Ser Thr Trp Ser Tyr Pro Tyr Asp Val
65 70
His His His His
<210> SEQ ID NO 4
<211> LENGTH: 86
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion

<400> SEQUENCE: 4

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu
1 5 10
Ala Asn Lys Cys Cys His Val Gly Cys Thr
20 25
Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser
35 40
Val Ile Lys Leu Cys Gly Arg Glu Leu Val
50 55
Cys Gly Met Ser Thr Trp Ser Tyr Pro Tyr
65 70
His His His His His His
85
<210> SEQ ID NO 5
<211> LENGTH: 88
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION:

<400> SEQUENCE: 5

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Gln Leu Tyr

1 5 10

Ala Asn Lys Cys Cys His Val Gly Cys Thr
20 25

Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser
35 40

75

80

polypeptide

Gln

Lys

Trp

Gln

Pro
75

Ala
15

Leu Tyr Ser Leu

Leu Ala
30

Arg Ser Arg

Met Glu

45

Glu Val Ile

Ile
60

Ala Ile Cys Gly

Ala His

80

Asp Tyr His

polypeptide

Gln

Lys

Gly

Arg

Asp
75

Lys

Gly

Ala
15

Leu Tyr Ser Leu

Leu Ala

30

Arg Ser Arg

Ser Trp Met Glu Glu

45

Ala
60

Gln Ile Ala Ile

Val Ala

80

Pro Asp Tyr

relaxin fusion polypeptide

Ser Ala Leu
15

Arg Ser Leu Ala Arg

30

Gly Gly
45

Ser Trp Met
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-continued

Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu Val Arg Ala Gln Ile
50 55 60

Ala Ile Cys Gly Met Ser Thr Trp Ser Tyr Pro Tyr Asp Val Pro Asp
65 70 75 80

Tyr Ala His His His His His His
85

<210> SEQ ID NO 6

<211> LENGTH: 92

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 6

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Gln Leu Tyr Ser Ala Leu
1 5 10 15

Ala Asn Lys Cys Cys His Val Gly Cys Thr Lys Arg Ser Leu Ala Arg
20 25 30

Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly
35 40 45

Gly Ser Trp Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu Val
50 55 60

Arg Ala Gln Ile Ala Ile Cys Gly Met Ser Thr Trp Ser Tyr Pro Tyr
65 70 75 80

Asp Val Pro Asp Tyr Ala His His His His His His
85 90

<210> SEQ ID NO 7

<211> LENGTH: 68

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 7

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Gln Leu Tyr Ser Ala Leu
1 5 10 15

Ala Asn Lys Cys Cys His Val Gly Cys Thr Lys Arg Ser Leu Ala Arg
20 25 30

Phe Cys Gly Gly Gly Ser Gly Gly Ser Trp Met Glu Glu Val Ile Lys
35 40 45

Leu Cys Gly Arg Glu Leu Val Arg Ala Gln Ile Ala Ile Cys Gly Met
50 55 60

Ser Thr Trp Ser
65

<210> SEQ ID NO 8

<211> LENGTH: 74

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 8

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Gln Leu Tyr Ser Ala Leu
1 5 10 15

Ala Asn Lys Cys Cys His Val Gly Cys Thr Lys Arg Ser Leu Ala Arg
20 25 30
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-continued

Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Ser Trp
35 40 45

Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu Val Arg Ala Gln
50 55 60

Ile Ala Ile Cys Gly Met Ser Thr Trp Ser
65 70

<210> SEQ ID NO 9

<211> LENGTH: 75

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 9

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Gln Leu Tyr Ser Ala Leu
1 5 10 15

Ala Asn Lys Cys Cys His Val Gly Cys Thr Lys Arg Ser Leu Ala Arg
20 25 30

Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Ser
35 40 45

Trp Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu Val Arg Ala
50 55 60

Gln Ile Ala Ile Cys Gly Met Ser Thr Trp Ser
65 70 75

<210> SEQ ID NO 10

<211> LENGTH: 76

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 10

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Gln Leu Tyr Ser Ala Leu
1 5 10 15

Ala Asn Lys Cys Cys His Val Gly Cys Thr Lys Arg Ser Leu Ala Arg
20 25 30

Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly
35 40 45

Ser Trp Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu Val Arg
50 55 60

Ala Gln Ile Ala Ile Cys Gly Met Ser Thr Trp Ser
65 70 75

<210> SEQ ID NO 11

<211> LENGTH: 62

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 11

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr
1 5 10 15

Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly Gly Ser Gly Cys Gly Gly
20 25 30

Ser Gly Ser Trp Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu
35 40 45

Val Arg Ala Gln Ile Ala Ile Cys Gly Met Ser Thr Trp Ser
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74

-continued
50 55 60
<210> SEQ ID NO 12
<211> LENGTH: 62
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion polypeptide
<400> SEQUENCE: 12
Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr
1 5 10 15
Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly Gly Ser Gly Lys Gly Gly
20 25 30
Ser Gly Ser Trp Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu
35 40 45
Val Arg Ala Gln Ile Ala Ile Cys Gly Met Ser Thr Trp Ser
50 55 60
<210> SEQ ID NO 13
<211> LENGTH: 61
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion polypeptide
<400> SEQUENCE: 13
Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr
1 5 10 15
Lys Arg Ser Leu Ala Arg Phe Cys Lys Arg Ser Leu Ser Arg Lys Lys
20 25 30
Arg Ser Trp Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu Val
35 40 45
Arg Ala Gln Ile Ala Ile Cys Gly Met Ser Thr Trp Ser
50 55 60
<210> SEQ ID NO 14
<211> LENGTH: 60
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion polypeptide
<400> SEQUENCE: 14
Asp Val Leu Ala Gly Leu Ser Ser Ser Cys Cys Lys Trp Gly Cys Ser
1 5 10 15
Lys Ser Glu Ile Ser Ser Leu Cys Gly Gly Gly Ser Gly Gly Gly Ser
20 25 30
Gly Arg Ala Ala Pro Tyr Gly Val Arg Leu Cys Gly Arg Glu Phe Ile
35 40 45
Arg Ala Val Ile Phe Thr Cys Gly Gly Ser Arg Trp
50 55 60
<210> SEQ ID NO 15
<211> LENGTH: 70
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion polypeptide
<400> SEQUENCE: 15

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Asp Val Leu Ala Gly Leu
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76

Leu

Gly

Cys
65

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Ser

Cys

Val

50

Gly

Ser
Gly
35

Arg

Gly

Cys
20
Gly

Leu

Ser

PRT

SEQUENCE :

Cys

Gly

Cys

Arg

SEQ ID NO 16
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

308

16

Glu Gln Lys Leu Ile

1

Ala

Phe

Cys
65
Cys

Gly

Met

Tyr

Gly

Ile

Ser
225
Glu

Pro

Met

Asn

Cys

Ile

50

Gly

Asp

Gly

Ile

Glu

130

His

Arg

Lys

Glu

Tyr

210

Leu

Trp

Val

Asp

His

Lys

Gly

35

Lys

Met

Lys

Pro

Ser

115

Asp

Asn

Val

Glu

Lys

195

Thr

Thr

Glu

Leu

Lys
275

Glu

Cys

20

Gly

Leu

Ser

Thr

Ser

100

Arg

Pro

Ala

Val

Tyr

180

Thr

Leu

Cys

Ser

Asp
260

Ser

Ala

5

Cys

Gly

Cys

Thr

His

85

Val

Thr

Glu

Lys

Ser

165

Lys

Ile

Pro

Leu

Asn
245
Ser

Arg

Leu

10

15

Lys Trp Gly Cys Ser Lys Ser Glu Ile Ser

25

Ser Gly Gly Gly Ser Gly Arg Ala

40

45

Gly Arg Glu Phe Ile Arg Ala Val

Trp
70

Ser

His

Ser

Gly

Trp

Thr

Phe

Pro

Val

Thr

150

Val

Cys

Ser

Pro

Val

230

Gly

Asp

Trp

His

55

relaxin fusion

Glu

Val

Gly

Arg

55

Ser

Cys

Leu

Glu

Lys

135

Lys

Leu

Lys

Lys

Ser

215

Lys

Gln

Gly

Gln

Asn

Glu

Gly

Gly

40

Glu

Ile

Pro

Phe

Val

120

Phe

Pro

Thr

Val

Ala

200

Arg

Gly

Pro

Ser

Gln
280

His

Asp

Cys

25

Gly

Leu

Glu

Pro

Pro

105

Thr

Asn

Arg

Val

Ser

185

Lys

Asp

Phe

Glu

Phe
265

Gly

Tyr

Leu

10

Thr

Ser

Val

Gly

Cys

90

Pro

Cys

Trp

Glu

Leu

170

Asn

Gly

Glu

Tyr

Asn
250
Phe

Asn

Thr

60

polypeptide

Gln Leu

Lys Arg

Gly Ser

Arg Ala

60

Arg Met

Pro Ala

Lys Pro

Val Val

Tyr Val

140
Glu Gln
155
His Gln
Lys Ala
Gln Pro
Leu Thr

220

Pro Ser

235

Asn Tyr

Leu Tyr

Val Phe

Gln Lys

Tyr

Ser

Trp

45

Gln

Asp

Pro

Lys

Val

125

Asp

Tyr

Asp

Leu

Arg

205

Lys

Asp

Lys

Ser

Ser
285

Ser

30

Ala Pro

Ile Phe

Ser Ala

Leu Ala
30

Met Glu

Ile Ala

Pro Lys

Glu Leu
95

Asp Thr
110

Asp Val

Gly Val

Asn Ser

Trp Leu
175

Pro Ala
190

Glu Pro

Asn Gln

Ile Ala

Thr Thr
255

Lys Leu
270

Cys Ser

Leu Ser

Ser

Tyr

Thr

Leu

Arg

Glu

Ile

Ala

Leu

Leu

Ser

Glu

Thr

160

Asn

Pro

Gln

Val

Val

240

Pro

Thr

Val

Leu
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-continued

290 295 300

Ser Pro Gly Lys
305

<210> SEQ ID NO 17

<211> LENGTH: 292

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 17

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr
1 5 10 15

Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser
20 25 30

Gly Ser Trp Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu Val
35 40 45

Arg Ala Gln Ile Ala Ile Cys Gly Met Ser Thr Trp Ser Gly Gly Ser

Pro Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
65 70 75 80

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
85 90 95

Met Ile Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser
100 105 110

His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
115 120 125

Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr
130 135 140

Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn
145 150 155 160

Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro
165 170 175

Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln
180 185 190

Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val
195 200 205

Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val
210 215 220

Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro
225 230 235 240

Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
245 250 255

Val Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val
260 265 270

Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
275 280 285

Ser Pro Gly Lys
290

<210> SEQ ID NO 18

<211> LENGTH: 295

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide
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80

<400>

SEQUENCE: 18

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys

1

Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly

20 25

Gly Ser Trp Met Glu Glu Val Ile Lys Leu

35 40

Arg Ala Gln Ile Ala Ile Cys Gly Met Ser

55

Gly Gly Ser Pro Asp Lys Thr His Thr Cys

65

70

Glu Leu Leu Gly Gly Pro Ser Val Phe Leu

85 90

Asp Thr Leu Met Ile Ser Arg Thr Pro Glu

100 105

Asp Val Ser His Glu Asp Pro Glu Val Lys

115 120

Gly Val Glu Val His Asn Ala Lys Thr Lys
130 135

Asn Ser Thr Tyr Arg Val Val Ser Val Leu

145

150

Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys

165 170

Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys

180 185

Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser

195 200

Asn Gln Val Ser Leu Thr Cys Leu Val Lys
210 215

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln

225

230

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly

245 250

Lys Leu Thr Val Asp Lys Ser Arg Trp Gln

260 265

Cys Ser Val Met His Glu Ala Leu His Asn

275 280

Leu Ser Leu Ser Pro Gly Lys
290 295

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 19

LENGTH: 298

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: relaxin fusion

SEQUENCE: 19

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys

1

5 10

Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly

20 25

Gly Ser Trp Met Glu Glu Val Ile Lys Leu

35 40

Cys His

Gly Ser

Cys Gly

Thr Trp

Pro Pro

75

Phe Pro

Val Thr

Phe Asn

Pro Arg

140

Thr Val
155

Val Ser

Ala Lys

Arg Asp

Gly Phe

220
Pro Glu
235
Ser Phe

Gln Gly

His Tyr

Val

Gly

Arg

45

Ser

Cys

Pro

Cys

Trp

125

Glu

Leu

Asn

Gly

Glu

205

Tyr

Asn

Phe

Asn

Thr
285

polypeptide

Cys His

Gly Ser

Cys Gly

Val

Gly

Arg
45

Gly Cys
15

Gly Gly
30

Glu Leu

Gly Gly

Pro Ala

Lys Pro

95

Val Val
110

Tyr Val

Glu Gln

His Gln

Lys Ala

175

Gln Pro
190

Leu Thr

Pro Ser

Asn Tyr

Leu Tyr
255

Val Phe
270

Gln Lys

Gly Cys
15

Gly Gly
30

Glu Leu

Thr

Ser

Val

Ser

Pro

80

Lys

Val

Asp

Tyr

Asp

160

Leu

Arg

Lys

Asp

Lys

240

Ser

Ser

Ser

Thr

Ser

Val
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-continued

82

Arg
Gly
65

Pro

Lys

Tyr

Glu

145

Lys

Gln

Leu

Pro

225

Asn

Leu

Gln

<210>
<211>
<212>
<213>
<220>
<223>

Ala

Gly

Ala

Pro

Val

Val

130

Gln

Gln

Ala

Pro

Thr

210

Ser

Tyr

Tyr

Phe

Lys
290

Gln

Ser

Pro

Lys

Val

115

Asp

Tyr

Asp

Leu

Arg

195

Lys

Asp

Lys

Ser

Ser

275

Ser

Ile

Gly

Glu

Asp

100

Asp

Gly

Asn

Trp

Pro

180

Glu

Asn

Ile

Thr

Lys

260

Cys

Leu

PRT

<400> SEQUENCE:

Asp
1
Gly

Ile

Glu

His

65

Arg

Lys

Lys

Pro

Ser

Asp

50

Asn

Val

Glu

Thr

Ser

Arg

35

Pro

Ala

Val

Tyr

His

Val
20

Thr

Glu

Lys

Ser

Lys
100

Ala Ile
Gly Ser
70

Leu Leu
85

Thr Leu

Val Ser

Val Glu

Ser Thr

150

Leu Asn
165

Ala Pro

Pro Gln

Gln Val

Ala Val

230
Thr Pro
245
Leu Thr

Ser Val

Ser Leu

SEQ ID NO 20
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

292

20

Thr Cys

Phe Leu

Pro Glu

Val Lys

Thr Lys

Val Leu

85

Cys Lys

Cys

55

Pro

Gly

Met

His

Val

135

Tyr

Gly

Ile

Val

Ser

215

Glu

Pro

Val

Met

Ser
295

Gly

Asp

Gly

Ile

Glu

120

His

Arg

Lys

Glu

Tyr

200

Leu

Trp

Val

Asp

His

280

Pro

Met

Lys

Pro

Ser

105

Asp

Asn

Val

Glu

Lys

185

Thr

Thr

Glu

Leu

Lys

265

Glu

Gly

Ser

Thr

Ser

90

Arg

Pro

Ala

Val

Tyr

170

Thr

Leu

Cys

Ser

Asp

250

Ser

Ala

Lys

relaxin fusion

Pro

Phe

Val

Phe

55

Pro

Thr

Val

Pro

Pro

Thr

40

Asn

Arg

Val

Ser

Cys

Pro

25

Cys

Trp

Glu

Leu

Asn
105

Pro

10

Lys

Val

Tyr

Glu

His
90

Lys

Thr

His

75

Val

Thr

Glu

Lys

Ser

155

Lys

Ile

Pro

Leu

Asn

235

Ser

Arg

Leu

Trp

60

Thr

Phe

Pro

Val

Thr

140

Val

Cys

Ser

Pro

Val

220

Gly

Asp

Trp

His

Ser

Cys

Leu

Glu

Lys

125

Lys

Leu

Lys

Lys

Ser

205

Lys

Gln

Gly

Gln

Asn
285

polypeptide

Ala

Pro

Val

Val

Gln

75

Gln

Ala

Pro

Lys

Val

Asp

60

Tyr

Asp

Leu

Glu

Asp

Asp

45

Gly

Asn

Trp

Pro

Gly

Pro

Phe

Val

110

Phe

Pro

Thr

Val

Ala

190

Arg

Gly

Pro

Ser

Gln

270

His

Leu

Thr

30

Val

Val

Ser

Leu

Ala
110

Gly

Pro

Pro

95

Thr

Asn

Arg

Val

Ser

175

Lys

Asp

Phe

Glu

Phe

255

Gly

Tyr

Leu
15

Leu

Ser

Glu

Thr

Asn

95

Pro

Ser

Cys

80

Pro

Cys

Trp

Glu

Leu

160

Asn

Gly

Glu

Tyr

Asn

240

Phe

Asn

Thr

Gly

Met

His

Val

Tyr

Gly

Ile
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-continued

84

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln

115 120

Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
130 135

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro

145

150

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn

165 170

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu

180 185

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val

195 200

His Glu Ala Leu His Asn His Tyr Thr Gln
210 215

Pro Gly Lys Gly Gly Ser Pro Gln Leu Tyr

225

230

Cys Cys His Val Gly Cys Thr Lys Arg Ser

245 250

Gly Gly Ser Gly Gly Gly Ser Gly Ser Trp

260 265

Leu Cys Gly Arg Glu Leu Val Arg Ala Gln

275 280

Ser Thr Trp Ser
290

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 21

LENGTH: 295

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: relaxin fusion

SEQUENCE: 21

Asp Lys Thr His Thr Cys Pro Pro Cys Pro

1

5 10

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys

20 25

Ile Ser Arg Thr Pro Glu Val Thr Cys Val

35 40

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr

50

55

His Asn Ala Lys Thr Lys Pro Arg Glu Glu

70

Arg Val Val Ser Val Leu Thr Val Leu His

85 90

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys

100 105

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln

115 120

Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
130 135

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro

145

150

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn

165 170

Pro

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Ser

235

Leu

Met

Ile

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser

220

Ala

Ala

Glu

Ala

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Leu

Arg

Glu

Ile
285

polypeptide

Ala

Pro

Val

Val

Gln

75

Gln

Ala

Pro

Thr

Ser

155

Tyr

Pro

Lys

Val

Asp

60

Tyr

Asp

Leu

Arg

Lys

140

Asp

Lys

Glu

Asp

Asp

45

Gly

Asn

Trp

Pro

Glu

125

Asn

Ile

Thr

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Ala

Phe

Val

270

Cys

Leu

Thr

30

Val

Val

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Gln

Val

Val

Pro

175

Thr

Val

Leu

Asn

Cys

255

Ile

Gly

Leu

15

Leu

Ser

Glu

Thr

Asn

95

Pro

Gln

Val

Val

Pro
175

Val

Ser

Glu

160

Pro

Val

Met

Ser

Lys

240

Gly

Lys

Met

Gly

Met

His

Val

Tyr

80

Gly

Ile

Val

Ser

Glu

160

Pro
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-continued

86

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu

180 185

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val

195 200

His Glu Ala Leu His Asn His Tyr Thr Gln
210 215

Pro Gly Lys Gly Gly Ser Gly Gly Ser Pro

225

230

Ala Asn Lys Cys Cys His Val Gly Cys Thr

245 250

Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser

260 265

Val Ile Lys Leu Cys Gly Arg Glu Leu Val

275 280

Cys Gly Met Ser Thr Trp Ser
290 295

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 22

LENGTH: 298

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: relaxin fusion

SEQUENCE: 22

Asp Lys Thr His Thr Cys Pro Pro Cys Pro

1

5 10

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys

20 25

Ile Ser Arg Thr Pro Glu Val Thr Cys Val

35 40

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr

50

55

His Asn Ala Lys Thr Lys Pro Arg Glu Glu

70

Arg Val Val Ser Val Leu Thr Val Leu His

85 90

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys

100 105

Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln

115 120

Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
130 135

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro

145

150

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn

165 170

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu

180 185

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val

195 200

His Glu Ala Leu His Asn His Tyr Thr Gln
210 215

Pro Gly Lys Gly Gly Ser Gly Gly Ser Gly

225

230

Tyr

Phe

Lys

Gln

235

Lys

Gly

Arg

Ser

Ser

Ser

220

Leu

Arg

Ser

Ala

Lys

Cys

205

Leu

Tyr

Ser

Trp

Gln
285

polypeptide

Ala

Pro

Val

Val

Gln

75

Gln

Ala

Pro

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Gly
235

Pro

Lys

Val

Asp

60

Tyr

Asp

Leu

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser
220

Ser

Glu

Asp

Asp

45

Gly

Asn

Trp

Pro

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Pro

Leu

190

Ser

Ser

Ser

Leu

Met

270

Ile

Leu

Thr

30

Val

Val

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Gln

Thr

Val

Leu

Ala

Ala

255

Glu

Ala

Leu

15

Leu

Ser

Glu

Thr

Asn

95

Pro

Gln

Val

Val

Pro

175

Thr

Val

Leu

Leu

Val

Met

Ser

Leu

240

Arg

Glu

Ile

Gly

Met

His

Val

Tyr

80

Gly

Ile

Val

Ser

Glu

160

Pro

Val

Met

Ser

Tyr
240
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-continued

88

His Val Gly Cys Thr

Ser Gly Gly Gly Ser

Ser Ala Leu Ala Asn Lys Cys Cys
245 250
Leu Ala Arg Phe Cys Gly Gly Gly
260 265
Met Glu Glu Val Ile Lys Leu Cys Gly Arg
275 280
Ile Ala Ile Cys Gly Met Ser Thr Trp Ser
290 295
<210> SEQ ID NO 23
<211> LENGTH: 297
<212> TYPE: PRT
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion

<400> SEQUENCE:

Gln Leu Tyr Ser

1

Lys

Gly

Arg

Pro

65

Gly

Ile

Glu

Arg

145

Lys

Glu

Tyr

Leu

Trp
225

Glu

Pro

Arg

Ser

Ala

50

Thr

Pro

Ser

Glu

Thr

130

Val

Glu

Lys

Val

Thr

210

Thr

Met

Arg

Glu

Gly
290

Ser

Trp

35

Gln

Cys

Ser

Gln

Pro

115

Ala

Val

Phe

Thr

Met

195

Cys

Ser

Asp

Ser

Gly
275

Lys

Leu

20

Met

Ile

Pro

Val

Asn

100

Asp

Gln

Ser

Lys

Ile

180

Gly

Leu

Asn

Ser

Arg

260

Leu

His

23

Ala Leu

Ala Arg

Glu Glu

Ala Ile

Thr Cys

70

Phe Ile
85

Ala Lys

Val Gln

Thr Gln

Ala Leu

150

Cys Lys
165

Ser Lys

Pro Pro

Thr Ser

Gly His

230
Asp Gly
245
Trp Asp

His Asn

His His

Ala

Phe

Val

Cys

55

His

Phe

Val

Phe

Pro

135

Pro

Val

Pro

Thr

Gly

215

Ile

Ser

Ser

His

His
295

Asn

Cys

Ile

40

Gly

Lys

Pro

Thr

Ser

120

Arg

Ile

Asn

Lys

Glu

200

Phe

Glu

Phe

Arg

His

280

His

Lys

Gly

25

Lys

Met

Cys

Pro

Cys

105

Trp

Glu

Gln

Asn

Gly

185

Gln

Leu

Lys

Phe

Ala
265

Val

His

Cys

10

Gly

Leu

Ser

Pro

Lys

90

Val

Phe

Glu

His

Lys

170

Leu

Leu

Pro

Asn

Met
250

Pro

Glu

Glu Leu

Val
285

polypeptide

Cys His

Gly Ser

Cys Gly

Thr Trp
60

Val Pro
75

Pro Lys

Val Val

Val Asn

Gln Tyr

140

Gln Asp
155

Ala Leu

Val Arg

Thr Glu

Asn Asp

220
Tyr Lys
235
Tyr Ser

Phe Val

Lys Ser

Val

Gly

Arg

45

Ser

Glu

Asp

Asp

Asn

125

Asn

Trp

Pro

Lys

Gln

205

Ile

Asn

Lys

Cys

Ile
285

Lys
Gly
270

Arg

Gly

Gly

30

Glu

Gly

Leu

Ile

Val

110

Val

Ser

Met

Ser

Pro

190

Thr

Gly

Thr

Leu

Ser
270

Ser

Arg
255

Ser

Ala

Cys

15

Gly

Leu

Gly

Leu

Leu

95

Ser

Glu

Thr

Ser

Pro

175

Gln

Val

Val

Glu

Asn
255

Val

Arg

Ser

Trp

Gln

Thr

Ser

Val

Ser

Gly

Leu

Glu

Val

Phe

Gly

160

Ile

Val

Ser

Glu

Pro
240
Val

Val

Pro



US 9,382,305 B2
89

-continued

<210> SEQ ID NO 24

<211> LENGTH: 300

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 24

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr
1 5 10 15

Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser
20 25 30

Gly Ser Trp Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu Val
35 40 45

Arg Ala Gln Ile Ala Ile Cys Gly Met Ser Thr Trp Ser Gly Gly Ser
50 55 60

Gly Gly Ser Pro Thr Cys Pro Thr Cys His Lys Cys Pro Val Pro Glu
65 70 75 80

Leu Leu Gly Gly Pro Ser Val Phe Ile Phe Pro Pro Lys Pro Lys Asp
85 90 95

Ile Leu Leu Ile Ser Gln Asn Ala Lys Val Thr Cys Val Val Val Asp
100 105 110

Val Ser Glu Glu Glu Pro Asp Val Gln Phe Ser Trp Phe Val Asn Asn
115 120 125

Val Glu Val His Thr Ala Gln Thr Gln Pro Arg Glu Glu Gln Tyr Asn
130 135 140

Ser Thr Phe Arg Val Val Ser Ala Leu Pro Ile Gln His Gln Asp Trp
145 150 155 160

Met Ser Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Ala Leu Pro
165 170 175

Ser Pro Ile Glu Lys Thr Ile Ser Lys Pro Lys Gly Leu Val Arg Lys
180 185 190

Pro Gln Val Tyr Val Met Gly Pro Pro Thr Glu Gln Leu Thr Glu Gln
195 200 205

Thr Val Ser Leu Thr Cys Leu Thr Ser Gly Phe Leu Pro Asn Asp Ile
210 215 220

Gly Val Glu Trp Thr Ser Asn Gly His Ile Glu Lys Asn Tyr Lys Asn
225 230 235 240

Thr Glu Pro Val Met Asp Ser Asp Gly Ser Phe Phe Met Tyr Ser Lys
245 250 255

Leu Asn Val Glu Arg Ser Arg Trp Asp Ser Arg Ala Pro Phe Val Cys
260 265 270

Ser Val Val His Glu Gly Leu His Asn His His Val Glu Lys Ser Ile
275 280 285

Ser Arg Pro Pro Gly Lys His His His His His His
290 295 300

<210> SEQ ID NO 25

<211> LENGTH: 303

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 25

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr
1 5 10 15
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-continued

92

Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly

20 25

Gly Ser Trp Met Glu Glu Val Ile Lys Leu

35 40

Arg Ala Gln Ile Ala Ile Cys Gly Met Ser

50

55

Gly Gly Ser Gly Gly Ser Pro Thr Cys Pro

65

70

Val Pro Glu Leu Leu Gly Gly Pro Ser Val

85 90

Pro Lys Asp Ile Leu Leu Ile Ser Gln Asn

100 105

Val Val Asp Val Ser Glu Glu Glu Pro Asp

115 120

Val Asn Asn Val Glu Val His Thr Ala Gln
130 135

Gln Tyr Asn Ser Thr Phe Arg Val Val Ser

145

150

Gln Asp Trp Met Ser Gly Lys Glu Phe Lys

165 170

Ala Leu Pro Ser Pro Ile Glu Lys Thr Ile

180 185

Val Arg Lys Pro Gln Val Tyr Val Met Gly

195 200

Thr Glu Gln Thr Val Ser Leu Thr Cys Leu
210 215

Asn Asp Ile Gly Val Glu Trp Thr Ser Asn

225

230

Tyr Lys Asn Thr Glu Pro Val Met Asp Ser

245 250

Tyr Ser Lys Leu Asn Val Glu Arg Ser Arg

260 265

Phe Val Cys Ser Val Val His Glu Gly Leu

275 280

Lys Ser Ile Ser Arg Pro Pro Gly Lys His
290 295

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 26

LENGTH: 298

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: relaxin fusion

SEQUENCE: 26

His His His His His His Pro Thr Cys Pro

5 10

Val Pro Glu Leu Leu Gly Gly Pro Ser Val

20 25

Pro Lys Asp Ile Leu Leu Ile Ser Gln Asn

35 40

Val Val Asp Val Ser Glu Glu Glu Pro Asp

50

55

Val Asn Asn Val Glu Val His Thr Ala Gln

70

Gly Ser

Cys Gly

Thr Trp

60

Thr Cys
75

Phe Ile

Ala Lys

Val Gln

Thr Gln

140

Ala Leu
155

Cys Lys

Ser Lys

Pro Pro

Thr Ser

220
Gly His
235
Asp Gly
Trp Asp

His Asn

His His
300

Gly Gly Gly

Arg

45

Ser

His

Phe

Val

Phe

125

Pro

Pro

Val

Pro

Thr

205

Gly

Ile

Ser

Ser

His

285

His

polypeptide

Thr Cys

Phe Ile

Ala Lys

Val Gln

60

Thr Gln
75

His

Phe

Val

45

Phe

Pro

30

Glu

Gly

Lys

Pro

Thr

110

Ser

Arg

Ile

Asn

Lys

190

Glu

Phe

Glu

Phe

Arg

270

His

His

Lys

Pro

30

Thr

Ser

Arg

Leu

Gly

Cys

Pro

95

Cys

Trp

Glu

Gln

Asn

175

Gly

Gln

Leu

Lys

Phe

255

Ala

Val

His

Cys

15

Pro

Cys

Trp

Glu

Ser

Val

Ser

Pro

80

Lys

Val

Phe

Glu

His

160

Lys

Leu

Leu

Pro

Asn

240

Met

Pro

Glu

Pro

Lys

Val

Phe

Glu
80



93

US 9,382,305 B2

-continued

94

Gln

Gln

Ala

Thr

145

Asn

Tyr

Tyr

Phe

Lys

225

Ser

Leu

Met

Ile

<210>
<211>
<212>
<213>
<220>
<223>

Tyr

Asp

Leu

Arg

130

Glu

Asp

Lys

Ser

Val

210

Ser

Ala

Ala

Glu

Ala
290

Asn

Trp

Pro

115

Lys

Gln

Ile

Asn

Lys

195

Cys

Ile

Leu

Arg

Glu

275

Ile

Ser

Met

100

Ser

Pro

Thr

Gly

Thr

180

Leu

Ser

Ser

Ala

Phe

260

Val

Cys

PRT

<400> SEQUENCE:

Pro

Gln

Gln

Ala

His

Pro

Lys

Val

50

Asn

Tyr

Asp

Leu

Arg
130

His

Glu

Asp

Asp

Asn

Asn

Trp

Pro

115

Lys

His

Leu

20

Ile

Val

Val

Ser

Met

100

Ser

Pro

Thr Phe
85

Ser Gly

Pro Ile

Gln Val

Val Ser

150

Val Glu
165

Glu Pro

Asn Val

Val Val

Arg Pro

230
Asn Lys
245
Cys Gly

Ile Lys

Gly Met

SEQ ID NO 27
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

301

27

His His

Leu Gly

Leu Leu

Ser Glu

Glu Val
70

Thr Phe
85
Ser Gly

Pro Ile

Gln Val

Arg

Lys

Glu

Tyr

135

Leu

Trp

Val

Glu

His

215

Pro

Cys

Gly

Leu

Ser
295

Val

Glu

Lys

120

Val

Thr

Thr

Met

Arg

200

Glu

Gly

Cys

Gly

Cys

280

Thr

Val

Phe

105

Thr

Met

Cys

Ser

Asp

185

Ser

Gly

Lys

His

Ser

265

Gly

Trp

Ser

90

Lys

Ile

Gly

Leu

Asn

170

Ser

Arg

Leu

Gly

Val

250

Gly

Arg

Ser

relaxin fusion

Pro

Gly

Ile

Glu

55

His

Arg

Lys

Glu

Tyr
135

Thr

Pro

Ser

40

Glu

Thr

Val

Glu

Lys
120

Val

Cys

Ser

25

Gln

Pro

Ala

Val

Phe
105

Thr

Met

Pro

10

Val

Asn

Asp

Gln

Ser
90
Lys

Ile

Gly

Ala Leu

Cys Lys

Ser Lys

Pro Pro

140

Thr Ser
155

Gly His

Asp Gly

Trp Asp

His Asn

220
Gly Ser
235
Gly Cys

Gly Gly

Glu Leu

Pro

Val

Pro

125

Thr

Gly

Ile

Ser

Ser

205

His

Pro

Thr

Ser

Val
285

polypeptide

Thr Cys

Phe Ile

Ala Lys

Val Gln

60

Thr Gln

75

Ala Leu

Cys Lys

Ser Lys

Pro Pro
140

His

Phe

Val

45

Phe

Pro

Pro

Val

Pro

125

Thr

Ile

Asn

110

Lys

Glu

Phe

Glu

Phe

190

Arg

His

Gln

Lys

Gly

270

Arg

Lys

Pro

30

Thr

Ser

Arg

Ile

Asn
110

Lys

Glu

Gln

95

Asn

Gly

Gln

Leu

Lys

175

Phe

Ala

Val

Leu

Arg

255

Ser

Ala

Cys

15

Pro

Cys

Trp

Glu

Gln

95

Asn

Gly

Gln

His

Lys

Leu

Leu

Pro

160

Asn

Met

Pro

Glu

Tyr

240

Ser

Trp

Gln

Pro

Lys

Val

Phe

Glu

80

His

Lys

Leu

Leu
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-continued

96

Thr

145

Asn

Tyr

Tyr

Phe

Lys

225

Gln

Lys

Gly

Arg

<210>
<211>
<212>
<213>
<220>
<223>

Glu

Asp

Lys

Ser

Val

210

Ser

Leu

Arg

Ser

Ala
290

Gln

Ile

Asn

Lys

195

Cys

Ile

Tyr

Ser

Trp

275

Gln

Thr

Gly

Thr

180

Leu

Ser

Ser

Ser

Leu

260

Met

Ile

PRT

<400> SEQUENCE:

Pro

Gln

Gln

Ala

Thr

145

Asn

Tyr

Tyr

His

Pro

Lys

Val

50

Asn

Tyr

Asp

Leu

Arg

130

Glu

Asp

Lys

Ser

His

Glu

Asp

Asp

Asn

Asn

Trp

Pro

115

Lys

Gln

Ile

Asn

Lys
195

His

Leu

20

Ile

Val

Val

Ser

Met

100

Ser

Pro

Thr

Gly

Thr
180

Leu

Val Ser
150

Val Glu
165

Glu Pro

Asn Val

Val Val

Arg Pro

230
Ala Leu
245
Ala Arg

Glu Glu

Ala Ile

SEQ ID NO 28
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

304

28

His His

Leu Gly

Leu Leu

Ser Glu

Glu Val

70

Thr Phe
85

Ser Gly

Pro Ile

Gln Val

Val Ser
150

Val Glu
165

Glu Pro

Asn Val

Leu

Trp

Val

Glu

His

215

Pro

Ala

Phe

Val

Cys
295

Thr

Thr

Met

Arg

200

Glu

Gly

Asn

Cys

Ile

280

Gly

Cys

Ser

Asp

185

Ser

Gly

Lys

Lys

Gly

265

Lys

Met

Leu

Asn

170

Ser

Arg

Leu

Gly

Cys

250

Gly

Leu

Ser

relaxin fusion

Pro

Gly

Ile

Glu

55

His

Arg

Lys

Glu

Tyr

135

Leu

Trp

Val

Glu

Thr

Pro

Ser

40

Glu

Thr

Val

Glu

Lys

120

Val

Thr

Thr

Met

Arg
200

Cys

Ser

25

Gln

Pro

Ala

Val

Phe

105

Thr

Met

Cys

Ser

Asp
185

Ser

Pro

10

Val

Asn

Asp

Gln

Ser

90

Lys

Ile

Gly

Leu

Asn
170

Ser

Arg

Thr

155

Gly

Asp

Trp

His

Gly

235

Cys

Gly

Cys

Thr

Ser

His

Gly

Asp

Asn

220

Ser

His

Ser

Gly

Trp
300

Gly

Ile

Ser

Ser

205

His

Gly

Val

Gly

Arg

285

Ser

polypeptide

Thr

Phe

Ala

Val

Thr

75

Ala

Cys

Ser

Pro

Thr
155
Gly

Asp

Trp

Cys

Ile

Lys

Gln

60

Gln

Leu

Lys

Lys

Pro

140

Ser

His

Gly

Asp

His

Phe

Val

45

Phe

Pro

Pro

Val

Pro

125

Thr

Gly

Ile

Ser

Ser
205

Phe

Glu

Phe

190

Arg

His

Gly

Gly

Gly

270

Glu

Lys

Pro

30

Thr

Ser

Arg

Ile

Asn

110

Lys

Glu

Phe

Glu

Phe
190

Arg

Leu

Lys

175

Phe

Ala

Val

Ser

Cys

255

Gly

Leu

Cys

15

Pro

Cys

Trp

Glu

Gln

95

Asn

Gly

Gln

Leu

Lys
175

Phe

Ala

Pro

160

Asn

Met

Pro

Glu

Pro

240

Thr

Ser

Val

Pro

Lys

Val

Phe

Glu

80

His

Lys

Leu

Leu

Pro

160

Asn

Met

Pro
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-continued

98

Phe

Lys

225

Gly

Gly

Gly

Glu

<210>
<211>
<212>
<213>
<220>
<223>

Val

210

Ser

Ser

Cys

Gly

Leu
290

Cys

Ile

Pro

Thr

Ser

275

Val

Ser

Ser

Gln

Lys

260

Gly

Arg

PRT

<400> SEQUENCE:

Gln

1

Lys

Gly

Arg

His

65

Thr

Glu

Lys

Ser

145

Lys

Ile

Pro

Leu

Asn
225

Ser

Arg

Leu

Arg

Ser

Ala

50

Thr

Phe

Pro

Val

Thr

130

Val

Cys

Ser

Pro

Val
210
Gly

Asp

Trp

Tyr

Ser

Trp

Gln

Cys

Leu

Glu

Lys

115

Lys

Leu

Lys

Lys

Ser

195

Lys

Gln

Gly

Gln

Ser

Leu

20

Met

Ile

Pro

Phe

Val

100

Phe

Pro

Thr

Val

Ala

180

Arg

Gly

Pro

Ser

Gln
260

Val

Arg

Leu

245

Arg

Ser

Ala

SEQ ID NO 29
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

288

29

Ala

Ala

Glu

Ala

Pro

Pro

85

Thr

Asn

Arg

Val

Ser

165

Lys

Asp

Phe

Glu

Phe
245

Gly

Val

Pro

230

Tyr

Ser

Trp

Gln

Leu

Arg

Glu

Ile

Cys

70

Pro

Cys

Trp

Glu

Leu

150

Asn

Gly

Glu

Tyr

Asn
230

Phe

Asn

His

215

Pro

Ser

Leu

Met

Ile
295

Glu

Gly

Ala

Ala

Glu

280

Ala

Gly

Lys

Leu

Arg

265

Glu

Ile

Leu

Gly

Ala

250

Phe

Val

Cys

relaxin fusion

Ala

Phe

Val

Cys

55

Pro

Lys

Val

Tyr

Glu

135

His

Lys

Gln

Leu

Pro

215

Asn

Leu

Val

Asn

Cys

Ile

Gly

Ala

Pro

Val

Val

120

Gln

Gln

Ala

Pro

Thr

200

Ser

Tyr

Tyr

Phe

Lys

Gly

25

Lys

Met

Pro

Lys

Val

105

Asp

Tyr

Asp

Leu

Arg

185

Lys

Asp

Lys

Ser

Ser
265

Cys

10

Gly

Leu

Ser

Glu

Asp

90

Asp

Gly

Asn

Trp

Pro

170

Glu

Asn

Ile

Thr

Lys
250

Cys

His

Gly

235

Asn

Cys

Ile

Gly

Asn

220

Ser

Lys

Gly

Lys

Met
300

His

Gly

Cys

Gly

Leu

285

Ser

polypeptide

Cys

Gly

Cys

Thr

Leu

75

Thr

Val

Val

Ser

Leu

155

Ala

Pro

Gln

Ala

Thr
235

Leu

Ser

His

Ser

Gly

Trp

60

Leu

Leu

Ser

Glu

Thr

140

Asn

Pro

Gln

Val

Val
220
Pro

Thr

Val

Val

Gly

Arg

Ser

Gly

Met

His

Val

125

Tyr

Gly

Ile

Val

Ser

205

Glu

Pro

Val

Met

His

Gly

Cys

Gly

270

Cys

Thr

Gly

Gly

30

Glu

Asp

Gly

Ile

Glu

110

His

Arg

Lys

Glu

Tyr

190

Leu

Trp

Val

Asp

His
270

Val

Ser

His

255

Ser

Gly

Trp

Cys

15

Gly

Leu

Lys

Pro

Ser

95

Asp

Asn

Val

Glu

Lys

175

Thr

Thr

Glu

Leu

Lys
255

Glu

Glu

Gly

240

Val

Gly

Arg

Ser

Thr

Ser

Val

Thr

Ser

80

Arg

Pro

Ala

Val

Tyr

160

Thr

Leu

Cys

Ser

Asp
240

Ser

Ala
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-continued

100

Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser

275 280

<210> SEQ ID NO 30

<211> LENGTH: 294

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 30

Gln
1
Lys
Gly
Arg
Ser
65

Leu

Thr

Ser

145

Leu

Ala

Pro

Gln

Ala

225

Thr

Leu

Ser

Ser

Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys
Arg Ser Leu Ala Arg Phe Cys Gly Gly Gly
20 25

Ser Trp Met Glu Glu Val Ile Lys Leu Cys
35 40

Ala Gln Ile Ala Ile Cys Gly Met Ser Thr
Gly Ser Asp Lys Thr His Thr Cys Pro Pro
70 75

Leu Gly Gly Pro Ser Val Phe Leu Phe Pro
85 90

Leu Met Ile Ser Arg Thr Pro Glu Val Thr
100 105

Ser His Glu Asp Pro Glu Val Lys Phe Asn
115 120

Glu Val His Asn Ala Lys Thr Lys Pro Arg
130 135

Thr Tyr Arg Val Val Ser Val Leu Thr Val
150 155

Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser
165 170

Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys
180 185

Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp
195 200

Val Ser Leu Thr Cys Leu Val Lys Gly Phe
210 215

Val Glu Trp Glu Ser Asn Gly Gln Pro Glu
230 235

Pro Pro Val Leu Asp Ser Asp Gly Ser Phe
245 250

Thr Val Asp Lys Ser Arg Trp Gln Gln Gly
260 265

Val Met His Glu Ala Leu His Asn His Tyr
275 280

Leu Ser Pro Gly Lys
290

<210> SEQ ID NO 31

<211> LENGTH: 294

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

His

Ser

Gly

Trp

Cys

Pro

Cys

Trp

Glu

140

Leu

Asn

Gly

Glu

Tyr

220

Asn

Phe

Asn

Thr

285

Val

Gly

Arg

45

Ser

Pro

Lys

Val

Tyr

125

Glu

His

Lys

Gln

Leu

205

Pro

Asn

Leu

Val

Gln
285

Pro Gly Lys

Gly

Gly

30

Glu

Gly

Ala

Pro

Val

110

Val

Gln

Gln

Ala

Pro

190

Thr

Ser

Tyr

Tyr

Phe

270

Lys

Cys

15

Gly

Leu

Ser

Pro

Lys

95

Val

Asp

Tyr

Asp

Leu

175

Arg

Lys

Asp

Lys

Ser

255

Ser

Ser

Thr

Ser

Val

Gly

Glu

80

Asp

Asp

Gly

Asn

Trp

160

Pro

Glu

Asn

Ile

Thr

240

Lys

Cys

Leu
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-continued

102

<400> SEQUENCE:

Gln Leu Tyr Ser

1

Lys

Gly

Arg

Ser

65

Leu

Thr

Ser

145

Leu

Ala

Pro

Gln

Ala

225

Thr

Leu

Ser

Ser

<210>
<211>
<212>
<213>
<220>
<223>

Arg

Ser

Ala

Gly

Leu

Leu

Ser

Glu

130

Thr

Asn

Pro

Gln

Val

210

Val

Pro

Thr

Val

Leu
290

Ser

Trp

35

Gln

Ser

Gly

Met

His

115

Val

Tyr

Gly

Ile

Val

195

Ser

Glu

Pro

Val

Met

275

Ser

Leu

20

Met

Ile

Asp

Gly

Ile

100

Glu

His

Arg

Lys

Glu

180

Tyr

Leu

Trp

Val

Asp

260

His

Pro

PRT

<400> SEQUENCE:

Gln Leu Tyr Ser

1

Lys

Gly

Arg

Arg

Ser

Ala

Ala Leu

Ala Arg

Glu Glu

Ala Ile

Lys Thr

70

Pro Ser
85

Ser Arg

Asp Pro

Asn Ala

Val Val

150

Glu Tyr
165

Lys Thr

Thr Leu

Thr Cys

Glu Ser

230
Leu Asp
245
Lys Ser

Glu Ala

Gly Lys

SEQ ID NO 32
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

294

32

Ala Leu
5

Ser Leu Ala Arg

Trp
35

Gln

20

Met

Ile

Glu Glu

Ala Ile

Ala

Phe

Val

Cys

55

His

Val

Thr

Glu

Lys

135

Ser

Lys

Ile

Pro

Leu

215

Asn

Ser

Arg

Leu

Asn

Cys

Ile

40

Gly

Thr

Phe

Pro

Val

120

Thr

Val

Cys

Ser

Pro

200

Val

Gly

Asp

Trp

His
280

Lys

Gly

25

Lys

Met

Ala

Leu

Glu

105

Lys

Lys

Leu

Lys

Lys

185

Ser

Lys

Gln

Gly

Gln

265

Asn

Cys

10

Gly

Leu

Ser

Pro

Phe

90

Val

Phe

Pro

Thr

Val

170

Ala

Arg

Gly

Pro

Ser

250

Gln

His

relaxin fusion

Ala

Phe

Val

Cys

Asn

Cys

Ile

40

Gly

Lys
Gly
25

Lys

Met

Cys
10
Gly

Leu

Ser

Cys His

Gly Ser

Cys Gly

Thr Trp

Pro Ala

75

Pro Pro

Thr Cys

Asn Trp

Arg Glu

140

Val Leu
155

Ser Asn

Lys Gly

Asp Glu

Phe Tyr

220
Glu Asn
235
Phe Phe

Gly Asn

Tyr Thr

Val

Gly

Arg

45

Ser

Pro

Lys

Val

Tyr

125

Glu

His

Lys

Gln

Leu

205

Pro

Asn

Leu

Val

Gln
285

polypeptide

Cys His

Gly Ser

Cys Gly

Thr Trp

Val

Gly

Arg

45

Ser

Gly

Gly

30

Glu

Gly

Ala

Pro

Val

110

Val

Gln

Gln

Ala

Pro

190

Thr

Ser

Tyr

Tyr

Phe

270

Lys

Gly
Gly
30

Glu

Gly

Cys

15

Gly

Leu

Ser

Pro

Lys

95

Val

Asp

Tyr

Asp

Leu

175

Arg

Lys

Asp

Lys

Ser

255

Ser

Ser

Cys
15
Gly

Leu

Ser

Thr

Ser

Val

Gly

Glu

80

Asp

Asp

Gly

Asn

Trp

160

Pro

Glu

Asn

Ile

Thr

240

Lys

Cys

Leu

Thr

Ser

Val

Gly
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-continued

104

Ser
65

Leu

Ile

Ser

145

Met

Ser

Pro

Thr

Gly

225

Thr

Leu

Ser

Ser

<210>
<211>
<212>
<213>
<220>
<223>

50

Gly

Leu

Leu

Ser

Glu

130

Thr

Ser

Pro

Gln

Val

210

Val

Glu

Asn

Val

Arg
290

Ser

Gly

Leu

Glu

115

Val

Phe

Gly

Ile

Val

195

Ser

Glu

Pro

Val

Val

275

Pro

Pro

Gly

Ile

100

Glu

His

Arg

Lys

Glu

180

Tyr

Leu

Trp

Val

Glu

260

His

Pro

PRT

<400> SEQUENCE:

Gln Leu Tyr Ser

1

Lys

Gly

Arg

Ser

65

Tyr

Glu

Asp

Arg

Ser

Ala

50

Gly

Gly

Leu

Thr

Ser

Trp

35

Gln

Gly

Pro

Leu

Leu

Leu

20

Met

Ile

Gly

Pro

Gly

100

Met

Thr Cys
70

Pro Ser
85

Ser Gln

Glu Pro

Thr Ala

Val Val

150

Glu Phe
165

Lys Thr

Val Met

Thr Cys

Thr Ser

230
Met Asp
245
Arg Ser

Glu Gly

Gly Lys

SEQ ID NO 33
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

311

33

Ala Leu

Ala Arg

Glu Glu

Ala Ile

Ser Gly
70

Cys Pro
85

Gly Pro

Ile Ser

55

Pro

Val

Asn

Asp

Gln

135

Ser

Lys

Ile

Gly

Leu

215

Asn

Ser

Arg

Leu

Thr

Phe

Ala

Val

120

Thr

Ala

Cys

Ser

Pro

200

Thr

Gly

Asp

Trp

His
280

Cys

Ile

Lys

105

Gln

Gln

Leu

Lys

Lys

185

Pro

Ser

His

Gly

Asp

265

Asn

His

Phe

90

Val

Phe

Pro

Pro

Val

170

Pro

Thr

Gly

Ile

Ser

250

Ser

His

relaxin fusion

Ala

Phe

Val

Cys

55

Thr

Pro

Ser

Arg

Asn

Cys

Ile

40

Gly

Leu

Cys

Val

Thr

Lys

Gly

25

Lys

Met

Val

Pro

Phe
105

Pro

Cys

10

Gly

Leu

Ser

Thr

Ala

90

Leu

Glu

60

Lys Cys
75

Pro Pro

Thr Cys

Ser Trp

Arg Glu

140

Ile Gln
155

Asn Asn

Lys Gly

Glu Gln

Phe Leu

220
Glu Lys
235
Phe Phe

Arg Ala

His Val

Pro

Lys

Val

Phe

125

Glu

His

Lys

Leu

Leu

205

Pro

Asn

Met

Pro

Glu
285

polypeptide

Cys His

Gly Ser

Cys Gly

Thr Trp

60
Val Ser
75
Pro Glu

Phe Pro

Val Thr

Val

Gly

Arg

45

Ser

Ser

Ala

Pro

Cys

Val

Pro

Val

110

Val

Gln

Gln

Ala

Val

190

Thr

Asn

Tyr

Tyr

Phe

270

Lys

Gly

Gly

30

Glu

Gly

Glu

Ala

Lys

110

Val

Pro

Lys

95

Val

Asn

Tyr

Asp

Leu

175

Arg

Glu

Asp

Lys

Ser

255

Val

Ser

Cys

15

Gly

Leu

Gly

Ser

Ala

95

Pro

Val

Glu

80

Asp

Asp

Asn

Asn

Trp

160

Pro

Lys

Gln

Ile

Asn

240

Lys

Cys

Ile

Thr

Ser

Val

Gly

Lys

80

Pro

Lys

Val
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-continued

106

Asp

Gly

145

Asn

Trp

Pro

Glu

Asn

225

Ile

Thr

Lys

Cys

Leu
305

<210>
<211>
<212>
<213>
<220>
<223>

Val

130

Val

Ser

Leu

Ala

Pro

210

Gln

Ala

Thr

Leu

Ser

290

Ser

115

Ser

Glu

Thr

Asn

Pro

195

Gln

Val

Val

Pro

Thr

275

Val

Leu

His

Val

Tyr

Gly

180

Ile

Val

Ser

Glu

Pro

260

Val

Met

Ser

PRT

<400> SEQUENCE:

Gln

1

Lys

Gly

Arg

Gly
65

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Leu

Arg

Ser

Ala

Cys

Tyr

Ser

Trp

35

Gln

Gly

Ser

Leu

20

Met

Ile

PRT

SEQUENCE :

67

67

Glu Asp

His Asn
150

Arg Val
165

Lys Glu

Glu Lys

Tyr Thr

Leu Thr

230

Trp Glu

245

Val Leu

Asp Lys

His Glu

Pro Gly
310

SEQ ID NO 34
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

34
Ala Leu
5
Ala Arg

Glu Glu

Ala Ile

SEQ ID NO 35
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

35

Pro

135

Ala

Val

Tyr

Thr

Leu

215

Cys

Ser

Asp

Ser

Ala

295

Lys

120

Glu

Lys

Ser

Lys

Ile

200

Pro

Leu

Asn

Ser

Arg

280

Leu

Val

Thr

Val

Cys

185

Ser

Pro

Val

Gly

Asp

265

Trp

His

Lys

Lys

Leu

170

Lys

Lys

Ser

Lys

Gln

250

Gly

Gln

Asn

relaxin fusion

Ala

Phe

Val

Cys
55

Asn

Cys

Ile

40

Gly

Lys
Gly
25

Lys

Met

Cys
10
Gly

Leu

Ser

Phe Asn
140

Pro Arg
155

Thr Val

Val Ser

Ala Lys

Arg Asp

220

Gly Phe
235

Pro Glu
Ser Phe

Gln Gly

His Tyr
300

125

Trp

Glu

Leu

Asn

Gly

205

Glu

Tyr

Asn

Phe

Asn

285

Thr

polypeptide

Cys His

Gly Ser

Cys Gly

Thr Trp

Val

Gly

Arg

45

Ser

relaxin fusion polypeptide

Tyr

Glu

His

Lys

190

Gln

Leu

Pro

Asn

Leu

270

Val

Gln

Gly
Gly
30

Glu

Gly

Val

Gln

Gln

175

Ala

Pro

Thr

Ser

Tyr

255

Tyr

Phe

Lys

Cys
15
Gly

Leu

Gly

Asp

Tyr

160

Asp

Leu

Arg

Lys

Asp

240

Lys

Ser

Ser

Ser

Thr

Ser

Val

Ser

Gly Cys Gly Ser Gly Gly Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys

1

5

10

15

Cys His Val Gly Cys Thr Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly

20

25

30



US 9,382,305 B2
107 108

-continued

Gly Ser Gly Gly Gly Ser Gly Ser Trp Met Glu Glu Val Ile Lys Leu
35 40 45

Cys Gly Arg Glu Leu Val Arg Ala Gln Ile Ala Ile Cys Gly Met Ser
50 55 60

Thr Trp Ser
65

<210> SEQ ID NO 36

<211> LENGTH: 746

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 36

Val Pro Asp Lys Thr Val Arg Trp Cys Ala Val Ser Glu His Glu Ala
1 5 10 15

Thr Lys Cys Gln Ser Phe Arg Asp His Met Lys Ser Val Ile Pro Ser
20 25 30

Asp Gly Pro Ser Val Ala Cys Val Lys Lys Ala Ser Tyr Leu Asp Cys
35 40 45

Ile Arg Ala Ile Ala Ala Asn Glu Ala Asp Ala Val Thr Leu Asp Ala
50 55 60

Gly Leu Val Tyr Asp Ala Tyr Leu Ala Pro Asn Asn Leu Lys Pro Val
65 70 75 80

Val Ala Glu Phe Tyr Gly Ser Lys Glu Asp Pro Gln Thr Phe Tyr Tyr
85 90 95

Ala Val Ala Val Val Lys Lys Asp Ser Gly Phe Gln Met Asn Gln Leu
100 105 110

Arg Gly Lys Lys Ser Cys His Thr Gly Leu Gly Arg Ser Ala Gly Trp
115 120 125

Asn Ile Pro Ile Gly Leu Leu Tyr Cys Asp Leu Pro Glu Pro Arg Lys
130 135 140

Pro Leu Glu Lys Ala Val Ala Asn Phe Phe Ser Gly Ser Cys Ala Pro
145 150 155 160

Cys Ala Asp Gly Thr Asp Phe Pro Gln Leu Cys Gln Leu Cys Pro Gly
165 170 175

Cys Gly Cys Ser Thr Leu Asn Gln Tyr Phe Gly Tyr Ser Gly Ala Phe
180 185 190

Lys Cys Leu Lys Asp Gly Ala Gly Asp Val Ala Phe Val Lys His Ser
195 200 205

Thr Ile Phe Glu Asn Leu Ala Asn Lys Ala Asp Arg Asp Gln Tyr Glu
210 215 220

Leu Leu Cys Leu Asp Asn Thr Arg Lys Pro Val Asp Glu Tyr Lys Asp
225 230 235 240

Cys His Leu Ala Gln Val Pro Ser His Thr Val Val Ala Arg Ser Met
245 250 255

Gly Gly Lys Glu Asp Leu Ile Trp Glu Leu Leu Asn Gln Ala Gln Glu
260 265 270

His Phe Gly Lys Asp Lys Ser Lys Glu Phe Gln Leu Phe Ser Ser Pro
275 280 285

His Gly Lys Asp Leu Leu Phe Lys Asp Ser Ala His Gly Phe Leu Lys
290 295 300

Val Pro Pro Arg Met Asp Ala Lys Met Tyr Leu Gly Tyr Glu Tyr Val
305 310 315 320
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-continued

110

Thr

Asp

Leu

Glu

385

Lys

Asn

Lys

Ser

Gly

465

Ser

Leu

Gly

Asp

Lys

545

Leu

Cys

Lys

Gly

Glu

625

Leu

Lys

Ala

Ser

Leu
705

Met

Ile

Ala

Glu

Lys

Ser

370

Ala

Cys

Cys

Lys

Cys

450

Leu

Glu

Cys

Tyr

Val

530

Asn

Leu

His

Glu

Ser

610

Thr

His

Ala

Cys

Ala

690

Ala

Glu

Ala

Ile

Cys

Cys

355

Ala

Asp

Gly

Glu

Ser

435

His

Leu

Gly

Met

Tyr

515

Ala

Pro

Cys

Leu

Ala

595

Asn

Lys

Asp

Val

Thr

675

Leu

Arg

Glu

Ile

Arg

Lys

340

Asp

Glu

Ala

Leu

Asp

420

Ala

Thr

Tyr

Cys

Gly

500

Gly

Phe

Asp

Leu

Ala

580

Cys

Val

Asp

Arg

Gly

660

Phe

Ala

Phe

Val

Cys

Asn

325

Pro

Glu

Thr

Met

Val

405

Thr

Ser

Ala

Asn

Ala

485

Ser

Tyr

Val

Pro

Asp

565

Arg

Val

Thr

Leu

Asn

645

Asn

Arg

Asn

Cys

Ile
725

Gly

Leu

Val

Trp

Thr

Ser

390

Pro

Pro

Asp

Val

Lys

470

Pro

Gly

Thr

Lys

Trp

550

Gly

Ala

His

Asp

Leu

630

Thr

Leu

Arg

Lys

Gly

710

Lys

Met

Arg

Lys

Ser

Glu

375

Leu

Val

Glu

Leu

Gly

455

Ile

Gly

Leu

Gly

His

535

Ala

Thr

Pro

Lys

Cys

615

Phe

Tyr

Arg

Pro

Cys
695
Gly

Leu

Ser

Glu

Trp

Val

360

Asp

Asp

Leu

Ala

Thr

440

Arg

Asn

Ser

Asn

Ala

520

Gln

Lys

Arg

Asn

Ile

600

Ser

Arg

Glu

Lys

Ile

680

Cys

Gly

Cys

Thr

Gly

Cys

345

Asn

Cys

Gly

Ala

Gly

425

Trp

Thr

His

Lys

Leu

505

Phe

Thr

Asn

Lys

His

585

Leu

Gly

Asp

Lys

Cys

665

Glu

His

Ser

Gly

Trp

Thr

330

Ala

Ser

Ile

Gly

Glu

410

Tyr

Asp

Ala

Cys

Lys

490

Cys

Arg

Val

Leu

Pro

570

Ala

Arg

Asn

Asp

Tyr

650

Ser

Gly

Val

Gly

Arg

730

Ser

Cys

Leu

Val

Ala

Phe

395

Asn

Phe

Asn

Gly

Arg

475

Asp

Glu

Cys

Pro

Asn

555

Val

Val

Gln

Phe

Thr

635

Leu

Thr

Arg

Gly

Gly

715

Glu

Pro

Ser

Gly

Lys

380

Val

Tyr

Ala

Leu

Trp

460

Phe

Ser

Pro

Leu

Gln

540

Glu

Glu

Val

Gln

Cys

620

Val

Gly

Ser

Met

Cys
700

Gly

Leu

Glu

His

Lys

365

Ile

Tyr

Asn

Val

Lys

445

Asn

Asp

Ser

Asn

Val

525

Asn

Lys

Glu

Thr

Gln

605

Leu

Cys

Glu

Ser

Asp

685

Thr

Ser

Val

Ala

His

350

Ile

Met

Ile

Lys

Ala

430

Gly

Ile

Glu

Leu

Asn

510

Glu

Thr

Asp

Tyr

Arg

590

His

Phe

Leu

Glu

Leu

670

Gln

Lys

Gly

Arg

Pro

335

Glu

Glu

Asn

Ala

Ser

415

Val

Lys

Pro

Phe

Cys

495

Lys

Lys

Gly

Tyr

Ala

575

Lys

Leu

Arg

Ala

Tyr

655

Leu

Leu

Arg

Ser

Ala
735

Thr

Arg

Cys

Gly

Gly

400

Asp

Val

Lys

Met

Phe

480

Lys

Glu

Gly

Gly

Glu

560

Asn

Asp

Phe

Ser

Lys

640

Val

Glu

Tyr

Ser

Trp
720

Gln
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-continued

112

<210>
<211>
<212>
<213>
<220>
<223>

740

PRT

<400> SEQUENCE:

Val
1
Thr

Asp

Ile

Ala

Arg

Asn

Pro

145

Cys

Cys

Lys

Thr

Leu

225

Cys

Gly

Asp

Leu

Pro

Lys

Gly

Arg

50

Leu

Ala

Val

Gly

Ile

130

Leu

Ala

Gly

Cys

Ile

210

Leu

His

Gly

Phe

Gly

290

Pro

Ala

Glu

Lys

Asp

Cys

Pro

35

Ala

Val

Glu

Ala

Lys

115

Pro

Glu

Asp

Cys

Leu

195

Phe

Cys

Leu

Lys

Gly

275

Lys

Pro

Ile

Cys

Cys

Lys

Gln

20

Ser

Ile

Tyr

Phe

Val

100

Lys

Ile

Lys

Gly

Ser

180

Lys

Glu

Leu

Ala

Glu

260

Lys

Asp

Arg

Arg

Lys

340

Asp

SEQ ID NO 37
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

846

37

Thr

Ser

Val

Ala

Asp

Tyr

85

Val

Ser

Gly

Ala

Thr

165

Thr

Asp

Asn

Asp

Gln

245

Asp

Asp

Leu

Met

Asn
325

Pro

Glu

Val

Phe

Ala

Ala

Ala

70

Gly

Lys

Cys

Leu

Val

150

Asp

Leu

Gly

Leu

Asn

230

Val

Leu

Lys

Leu

Asp
310
Leu

Val

Trp

745

relaxin fusion

Arg

Arg

Cys

Asn

55

Tyr

Ser

Lys

His

Leu

135

Ala

Phe

Asn

Ala

Ala

215

Thr

Pro

Ile

Ser

Phe

295

Ala

Arg

Lys

Ser

Trp

Asp

Val

40

Glu

Leu

Lys

Asp

Thr

120

Tyr

Asn

Pro

Gln

Gly

200

Asn

Arg

Ser

Trp

Lys

280

Lys

Lys

Glu

Trp

Val

Cys

His

25

Lys

Ala

Ala

Glu

Ser

105

Gly

Cys

Phe

Gln

Tyr

185

Asp

Lys

Lys

His

Glu

265

Glu

Asp

Met

Gly

Cys

345

Asn

Ala

Met

Lys

Asp

Pro

Asp

90

Gly

Leu

Asp

Phe

Leu

170

Phe

Val

Ala

Pro

Thr

250

Leu

Phe

Ser

Tyr

Thr
330

Ala

Ser

polypeptide

Val

Lys

Ala

Ala

Asn

75

Pro

Phe

Gly

Leu

Ser

155

Cys

Gly

Ala

Asp

Val

235

Val

Leu

Gln

Ala

Leu
315
Cys

Leu

Val

Ser

Ser

Ser

Val

60

Asn

Gln

Gln

Arg

Pro

140

Gly

Gln

Tyr

Phe

Arg

220

Asp

Val

Asn

Leu

His

300

Gly

Pro

Ser

Gly

Glu

Val

Tyr

45

Thr

Leu

Thr

Met

Ser

125

Glu

Ser

Leu

Ser

Val

205

Asp

Glu

Ala

Gln

Phe

285

Gly

Tyr

Glu

His

Lys

His

Ile

30

Leu

Leu

Lys

Phe

Asn

110

Ala

Pro

Cys

Cys

Gly

190

Lys

Gln

Tyr

Arg

Ala

270

Ser

Phe

Glu

Ala

His
350

Ile

Glu

15

Pro

Asp

Asp

Pro

Tyr

95

Gln

Gly

Arg

Ala

Pro

175

Ala

His

Tyr

Lys

Ser

255

Gln

Ser

Leu

Tyr

Pro
335

Glu

Glu

Ala

Ser

Cys

Ala

Val

Tyr

Leu

Trp

Lys

Pro

160

Gly

Phe

Ser

Glu

Asp

240

Met

Glu

Pro

Lys

Val
320
Thr

Arg

Cys
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-continued

114

Glu

385

Lys

Asn

Lys

Ser

Gly

465

Ser

Leu

Gly

Asp

Lys

545

Leu

Cys

Lys

Gly

Glu

625

Leu

Lys

Ala

Met

Ile

705

Glu

Phe

Ala

Ala

Ser

370

Ala

Cys

Cys

Lys

Cys

450

Leu

Glu

Cys

Tyr

Val

530

Asn

Leu

His

Glu

Ser

610

Thr

His

Ala

Cys

Glu

690

Ala

Asp

Ile

Asn

Leu
770

355

Ala

Asp

Gly

Glu

Ser

435

His

Leu

Gly

Met

Tyr

515

Ala

Pro

Cys

Leu

Ala

595

Asn

Lys

Asp

Val

Thr

675

Glu

Ile

Ala

Asn

Leu
755

Pro

Glu

Ala

Leu

Asp

420

Ala

Thr

Tyr

Cys

Gly

500

Gly

Phe

Asp

Leu

Ala

580

Cys

Val

Asp

Arg

Gly

660

Phe

Val

Cys

Pro

Lys
740

Pro

Gln

Thr

Met

Val

405

Thr

Ser

Ala

Asn

Ala

485

Ser

Tyr

Val

Pro

Asp

565

Arg

Val

Thr

Leu

Asn

645

Asn

Arg

Ile

Gly

Gln
725
Asp

Gln

Leu

Thr

Ser

390

Pro

Pro

Asp

Val

Lys

470

Pro

Gly

Thr

Lys

Trp

550

Gly

Ala

His

Asp

Leu

630

Thr

Leu

Arg

Lys

Met

710

Thr

Thr

Glu

Gln

Glu

375

Leu

Val

Glu

Leu

Gly

455

Ile

Gly

Leu

Gly

His

535

Ala

Thr

Pro

Lys

Cys

615

Phe

Tyr

Arg

Pro

Leu

695

Ser

Pro

Glu

Leu

Gln
775

360

Asp

Asp

Leu

Ala

Thr

440

Arg

Asn

Ser

Asn

Ala

520

Gln

Lys

Arg

Asn

Ile

600

Ser

Arg

Glu

Lys

Ile

680

Cys

Thr

Arg

Thr

Lys
760

His

Cys

Gly

Ala

Gly

425

Trp

Thr

His

Lys

Leu

505

Phe

Thr

Asn

Lys

His

585

Leu

Gly

Asp

Lys

Cys

665

Glu

Gly

Trp

Pro

Ile
745

Leu

Val

Ile

Gly

Glu

410

Tyr

Asp

Ala

Cys

Lys

490

Cys

Arg

Val

Leu

Pro

570

Ala

Arg

Asn

Asp

Tyr

650

Ser

Gly

Arg

Ser

Val
730
Asn

Thr

Pro

Ala

Phe

395

Asn

Phe

Asn

Gly

Arg

475

Asp

Glu

Cys

Pro

Asn

555

Val

Val

Gln

Phe

Thr

635

Leu

Thr

Arg

Glu

Lys

715

Ala

Met

Leu

Val

Lys

380

Val

Tyr

Ala

Leu

Trp

460

Phe

Ser

Pro

Leu

Gln

540

Glu

Glu

Val

Gln

Cys

620

Val

Gly

Ser

Met

Leu

700

Arg

Glu

Met

Ser

Leu
780

365

Ile

Tyr

Asn

Val

Lys

445

Asn

Asp

Ser

Asn

Val

525

Asn

Lys

Glu

Thr

Gln

605

Leu

Cys

Glu

Ser

Asp

685

Val

Ser

Ile

Ser

Glu
765

Lys

Met

Ile

Lys

Ala

430

Gly

Ile

Glu

Leu

Asn

510

Glu

Thr

Asp

Tyr

Arg

590

His

Phe

Leu

Glu

Leu

670

Asp

Arg

Leu

Val

Glu
750

Met

Asp

Asn

Ala

Ser

415

Val

Lys

Pro

Phe

Cys

495

Lys

Lys

Gly

Tyr

Ala

575

Lys

Leu

Arg

Ala

Tyr

655

Leu

Ser

Ala

Ser

Pro
735
Phe

Gln

Ser

Gly

Gly

400

Asp

Val

Lys

Met

Phe

480

Lys

Glu

Gly

Gly

Glu

560

Asn

Asp

Phe

Ser

Lys

640

Val

Glu

Trp

Gln

Gln

720

Ser

Val

Pro

Ser
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-continued

116

785

Ala

Cys

<210>
<211>
<212>
<213>
<220>
<223>

Leu

Ala

Ser

His

Phe

Asp

Arg

Val
835

Glu

Ser

Lys

820

Gly

PRT

<400> SEQUENCE:

Asp

1

Glu

Gln

Phe

Ser

Arg

Glu

Pro

Asp

Arg

145

Tyr

Cys

Ser

Arg

Lys

225

Arg

Ser

Cys

Ala

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

His

Ala

Lys

Ile
290

His

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

Lys

195

Phe

Glu

Thr

Asp

Leu
275

Ala

Lys

Lys

20

Phe

Thr

Thr

Tyr

Glu

100

Val

Glu

Tyr

Ala

Pro

180

Gln

Lys

Phe

Glu

Leu
260

Lys

Glu

Glu Phe
790

Ser Pro
805

Lys Arg

Cys Thr

SEQ ID NO 38
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

652

38

Ser Glu

Ala Leu

Glu Asp

Cys Val

Leu Phe

70

Gly Glu
85

Cys Phe

Arg Pro

Thr Phe

Phe Tyr

150

Phe Thr
165

Lys Leu

Arg Leu

Ala Trp

Ala Glu
230

Cys Cys
245
Ala Lys

Glu Cys

Val Glu

Lys

Ser

Gln

Lys

Lys

Glu

Leu

Arg
840

Leu

Leu

Tyr

825

Ser

Ile
Lys
810

Ser

Leu

relaxin fusion

Val

Val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

215

Val

His

Tyr

Cys

Asn
295

Ala

Leu

Val

40

Asp

Asp

Ala

Gln

Val

120

Lys

Pro

Cys

Glu

Cys

200

Val

Ser

Gly

Ile

Glu
280

Asp

His

Ile

25

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Leu

185

Ala

Ala

Lys

Asp

Cys

265

Lys

Glu

Arg

Ala

Leu

Ser

Leu

Cys

90

Lys

Val

Tyr

Leu

Gln

170

Arg

Ser

Arg

Leu

Leu

250

Glu

Pro

Met

Arg
795
Tyr

Ala

Ala

Asn

Leu

Leu

Arg

Arg

Gly

Ala

Phe
845

polypeptide

Phe

Phe

Val

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

Asp

Leu

Leu

Val

235

Leu

Asn

Leu

Pro

Lys

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala

Glu

Gln

Ser

220

Thr

Glu

Gln

Leu

Ala
300

Asp

Gln

Glu

45

Asn

Val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Lys

205

Gln

Asp

Cys

Asp

Glu
285

Asp

Gln

Leu

Asn

830

Cys

Leu

Tyr

30

Val

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

Lys

190

Phe

Arg

Leu

Ala

Ser
270

Lys

Leu

Ser
Asp
815

Lys

Gly

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp
255
Ile

Ser

Pro

Glu
800
Thr

Cys

Glu

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Arg

160

Ala

Ser

Glu

Pro

Lys

240

Asp

Ser

His

Ser
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-continued

118

Leu

305

Glu

Arg

Tyr

Cys

Gln

385

Tyr

Gln

Ala

Glu

465

Leu

Tyr

Ile

Leu

Lys

545

Ala

Ala

Leu

Arg

Ser

625

Ala

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Ala

Ala

His

Glu

Tyr

370

Asn

Lys

Val

Gly

Glu

450

Lys

Val

Val

Cys

Val

530

Ala

Asp

Ala

Tyr

Ser

610

Trp

Gln

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

Ser

435

Asp

Thr

Asn

Pro

Thr

515

Glu

Val

Asp

Ser

Ser

595

Leu

Met

Ile

Asp

Asp

Asp

340

Thr

Lys

Ile

Gln

Thr

420

Lys

Tyr

Pro

Arg

Lys

500

Leu

Leu

Met

Lys

Gln

580

Ala

Ala

Glu

Ala

PRT

SEQUENCE :

Phe

Val

325

Tyr

Leu

Val

Lys

Asn

405

Pro

Cys

Leu

Val

Arg

485

Glu

Ser

Val

Asp

Glu

565

Ala

Leu

Arg

Glu

Ile
645

SEQ ID NO 39
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

752

39

Val

310

Phe

Ser

Glu

Phe

Gln

390

Ala

Thr

Cys

Ser

Ser

470

Pro

Phe

Glu

Lys

Asp

550

Thr

Ala

Ala

Phe

Val

630

Cys

Glu

Leu

Val

Lys

Asp

375

Asn

Leu

Leu

Lys

Val

455

Asp

Cys

Asn

Lys

His

535

Phe

Cys

Leu

Asn

Cys

615

Ile

Gly

Ser

Gly

Val

Cys

360

Glu

Cys

Leu

Val

His

440

Val

Arg

Phe

Ala

Glu

520

Lys

Ala

Phe

Gly

Lys

600

Gly

Lys

Met

Lys

Met

Leu

345

Cys

Phe

Glu

Val

Glu

425

Pro

Leu

Val

Ser

Glu

505

Arg

Pro

Ala

Ala

Leu

585

Cys

Gly

Leu

Ser

Asp

Phe

330

Leu

Ala

Lys

Leu

Arg

410

Val

Glu

Asn

Thr

Ala

490

Thr

Gln

Lys

Phe

Glu

570

Ile

Cys

Gly

Cys

Thr
650

Val

315

Leu

Leu

Ala

Pro

Phe

395

Tyr

Ser

Ala

Gln

Lys

475

Leu

Phe

Ile

Ala

Val

555

Glu

Glu

His

Ser

Gly

635

Trp

Cys

Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Thr

Lys

Thr

540

Glu

Gly

Gly

Val

Gly

620

Arg

Ser

Lys

Glu

Leu

Asp

365

Val

Gln

Lys

Asn

Arg

445

Cys

Cys

Val

Phe

Lys

525

Lys

Lys

Lys

Arg

Gly

605

Gly

Glu

relaxin fusion polypeptide

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

Val

Thr

Asp

His

510

Gln

Glu

Cys

Lys

Met

590

Cys

Gly

Leu

Tyr

Ala

335

Lys

His

Glu

Gly

Val

415

Gly

Pro

Leu

Glu

Glu

495

Ala

Thr

Gln

Cys

Leu

575

Asp

Thr

Ser

Val

Ala

320

Arg

Thr

Glu

Pro

Glu

400

Pro

Lys

Cys

His

Ser

480

Thr

Asp

Ala

Leu

Lys

560

Val

Gln

Lys

Gly

Arg
640

Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu

1

5

10

15
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-continued

120

Glu

Gln

Phe

Ser

65

Arg

Glu

Pro

Asp

Arg

145

Tyr

Cys

Ser

Arg

Lys

225

Arg

Ser

Cys

Leu

305

Glu

Arg

Tyr

Cys

Gln
385

Tyr

Gln

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

His

Ala

Lys

Ile

290

Ala

Ala

His

Glu

Tyr

370

Asn

Lys

Val

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

Lys

195

Phe

Glu

Thr

Asp

Leu

275

Ala

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

Lys

20

Phe

Thr

Thr

Tyr

Glu

100

Val

Glu

Tyr

Ala

Pro

180

Gln

Lys

Phe

Glu

Leu

260

Lys

Glu

Asp

Asp

Asp

340

Thr

Lys

Ile

Gln

Thr
420

Ala

Glu

Cys

Leu

Gly

Cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Ala

Ala

Cys

245

Ala

Glu

Val

Phe

Val

325

Tyr

Leu

Val

Lys

Asn
405

Pro

Leu

Asp

Val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

Leu

Trp

Glu

230

Cys

Lys

Cys

Glu

Val

310

Phe

Ser

Glu

Phe

Gln
390

Ala

Thr

Val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

215

Val

His

Tyr

Cys

Asn

295

Glu

Leu

Val

Lys

Asp

375

Asn

Leu

Leu

Leu

Val

40

Asp

Asp

Ala

Gln

Val

120

Lys

Pro

Cys

Glu

Cys

200

Val

Ser

Gly

Ile

Glu

280

Asp

Ser

Gly

Val

Cys

360

Glu

Cys

Leu

Val

Ile

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Leu

185

Ala

Ala

Lys

Asp

Cys

265

Lys

Glu

Lys

Met

Leu

345

Cys

Phe

Glu

Val

Glu
425

Ala

Leu

Ser

Leu

Cys

90

Lys

Val

Tyr

Leu

Gln

170

Arg

Ser

Arg

Leu

Leu

250

Glu

Pro

Met

Asp

Phe

330

Leu

Ala

Lys

Leu

Arg

410

Val

Phe

Val

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

Asp

Leu

Leu

Val

235

Leu

Asn

Leu

Pro

Val

315

Leu

Leu

Ala

Pro

Phe
395

Tyr

Ser

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala

Glu

Gln

Ser

220

Thr

Glu

Gln

Leu

Ala

300

Cys

Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Gln

Glu

45

Asn

Val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Lys

205

Gln

Asp

Cys

Asp

Glu

285

Asp

Lys

Glu

Leu

Asp

365

Val

Gln

Lys

Asn

Tyr

30

Val

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

Lys

190

Phe

Arg

Leu

Ala

Ser

270

Lys

Leu

Asn

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu
430

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp

255

Ile

Ser

Pro

Tyr

Ala

335

Lys

His

Glu

Gly

Val
415

Gly

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Arg

160

Ala

Ser

Glu

Pro

Lys

240

Asp

Ser

His

Ser

Ala

320

Arg

Thr

Glu

Pro

Glu
400

Pro

Lys
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122

Val Gly Ser Lys Cys Cys Lys His
435 440

Ala Glu Asp Tyr Leu Ser Val Val
450 455

Glu Lys Thr Pro Val Ser Asp Arg
465 470

Leu Val Asn Arg Arg Pro Cys Phe
485

Tyr Val Pro Lys Glu Phe Asn Ala
500

Ile Cys Thr Leu Ser Glu Lys Glu
515 520

Leu Val Glu Leu Val Lys His Lys
530 535

Lys Ala Val Met Asp Asp Phe Ala
545 550

Ala Asp Asp Lys Glu Thr Cys Phe
565

Ala Ala Ser Gln Ala Ala Leu Gly
580

Ser Trp Met Glu Glu Val Ile Lys
595 600

Ala Gln Ile Ala Ile Cys Gly Met
610 615

Ser Gln Glu Asp Ala Pro Gln Thr
625 630

Pro Ser Phe Ile Asn Lys Asp Thr
645

Phe Val Ala Asn Leu Pro Gln Glu
660

Gln Pro Ala Leu Pro Gln Leu Gln
675 680

Ser Ser Leu Leu Phe Glu Glu Phe
690 695

Ser Glu Ala Ala Asp Ser Ser Pro
705 710

Asp Thr His Ser Arg Lys Lys Arg
725

Lys Cys Cys His Val Gly Cys Thr
740

<210> SEQ ID NO 40
<211> LENGTH: 298
<212> TYPE: PRT

Pro Glu

Leu Asn

Val Thr

Ser Ala
490

Glu Thr
505

Arg Gln

Pro Lys

Ala Phe

Ala Glu
570

Leu Ile
585

Leu Cys

Ser Thr

Pro Arg

Glu Thr
650

Leu Lys
665

Gln His

Lys Lys

Ser Glu

Gln Leu

730

Lys Arg
745

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion

<400> SEQUENCE: 40

Gln Leu Tyr Ser Ala Leu Ala Asn
1 5

Lys Arg Ser Leu Ala Arg Phe Cys
20

Arg Ser Trp Met Glu Glu Val Ile
35 40

Lys Cys
10

Lys Arg
25

Lys Leu

Ala Lys Arg
445

Gln Leu Cys
460

Lys Cys Cys
475

Leu Glu Val

Phe Thr Phe

Ile Lys Lys

525

Ala Thr Lys
540

Val Glu Lys
555

Glu Gly Lys

Glu Gly Arg

Gly Arg Glu
605

Trp Ser Lys
620

Pro Val Ala
635

Ile Asn Met

Leu Thr Leu

Val Pro Val

685

Leu Ile Arg
700

Leu Lys Tyr
715

Tyr Ser Ala

Ser Leu Ala

polypeptide

Cys His Val

Ser Leu Ser

Cys Gly Arg
45

Met Pro

Val Leu

Thr Glu

Asp Glu
495

His Ala
510

Gln Thr

Glu Gln

Cys Cys

Lys Leu

575

Met Asp
590

Leu Val

Arg Ser

Glu Ile

Met Ser
655

Ser Glu
670

Leu Lys

Asn Arg

Leu Gly

Leu Ala
735

Arg Phe
750

Gly Cys
15

Arg Lys
30

Glu Leu

Cys

His

Ser

480

Thr

Asp

Ala

Leu

Lys

560

Val

Asp

Arg

Leu

Val

640

Glu

Met

Asp

Gln

Leu

720

Asn

Cys

Thr

Lys

Val
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-continued

124

Arg
Arg
65

Pro

Lys

Tyr

Glu

145

Lys

Gln

Leu

Pro

225

Asn

Leu

Gln

<210>
<211>
<212>
<213>
<220>
<223>

Ala

Met

Ala

Pro

Val

Val

130

Gln

Gln

Ala

Pro

Thr

210

Ser

Tyr

Tyr

Phe

Lys
290

Gln

Asp

Pro

Lys

Val

115

Asp

Tyr

Asp

Leu

Arg

195

Lys

Asp

Lys

Ser

Ser

275

Ser

Ile

Pro

Glu

Asp

100

Asp

Gly

Asn

Trp

Pro

180

Glu

Asn

Ile

Thr

Lys

260

Cys

Leu

PRT

<400> SEQUENCE:

Pro

1

Glu

Asp

Asp

Gly

65

Asn

Trp

Lys

Leu

Thr

Val

50

Val

Ser

Leu

Ala

Leu

Leu

35

Ser

Glu

Thr

Asn

Cys

Gly

20

Met

His

Val

Tyr

Gly
100

Ala Ile
Lys Ala
70

Leu Leu
85

Thr Leu

Val Ser

Val Glu

Ser Thr

150

Leu Asn
165

Ala Pro

Pro Gln

Gln Val

Ala Val

230
Thr Pro
245
Leu Thr

Ser Val

Ser Leu

SEQ ID NO 41
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

298

41

Asp Lys

Gly Pro

Ile Ser

Glu Asp

His Asn

70

Arg Val
85

Lys Glu

Cys

55

Cys

Gly

Met

His

Val

135

Tyr

Gly

Ile

Val

Ser

215

Glu

Pro

Val

Met

Ser
295

Gly

Asp

Gly

Ile

Glu

120

His

Arg

Lys

Glu

Tyr

200

Leu

Trp

Val

Asp

His

280

Pro

Met

Lys

Pro

Ser

105

Asp

Asn

Val

Glu

Lys

185

Thr

Thr

Glu

Leu

Lys

265

Glu

Gly

Ser

Thr

Ser

90

Arg

Pro

Ala

Val

Tyr

170

Thr

Leu

Cys

Ser

Asp

250

Ser

Ala

Lys

relaxin fusion

Thr

Ser

Arg

Pro

55

Ala

Val

Tyr

His

Val

Thr

40

Glu

Lys

Ser

Lys

Thr

Phe

25

Pro

Val

Thr

Val

Cys
105

Cys
10

Leu

Glu

Lys

Lys

Leu

90

Lys

Thr

His

75

Val

Thr

Glu

Lys

Ser

155

Lys

Ile

Pro

Leu

Asn

235

Ser

Arg

Leu

Trp

60

Thr

Phe

Pro

Val

Thr

140

Val

Cys

Ser

Pro

Val

220

Gly

Asp

Trp

His

Ser

Cys

Leu

Glu

Lys

125

Lys

Leu

Lys

Lys

Ser

205

Lys

Gln

Gly

Gln

Asn
285

polypeptide

Pro

Phe

Val

Phe

Pro

75

Thr

Val

Pro

Pro

Thr

Asn

60

Arg

Val

Ser

Cys

Pro

Cys

45

Trp

Glu

Leu

Asn

Ile

Pro

Phe

Val

110

Phe

Pro

Thr

Val

Ala

190

Arg

Gly

Pro

Ser

Gln

270

His

Pro

Lys

30

Val

Tyr

Glu

His

Lys
110

Glu

Pro

Pro

95

Thr

Asn

Arg

Val

Ser

175

Lys

Asp

Phe

Glu

Phe

255

Gly

Tyr

Ala

Pro

Val

Val

Gln

Gln

95

Ala

Gly

Cys

80

Pro

Cys

Trp

Glu

Leu

160

Asn

Gly

Glu

Tyr

Asn

240

Phe

Asn

Thr

Pro

Lys

Val

Asp

Tyr

Asp

Leu
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-continued

126

Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys

115 120

Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser
130 135

Asn Gln Val Ser Leu Thr Cys Leu Val Lys

145

150

Ile Ala Val Glu Trp Glu Ser Asn Gly Gln

165 170

Thr Thr Pro Pro Val Leu Asp Ser Asp Gly

180 185

Lys Leu Thr Val Asp Lys Ser Arg Trp Gln

195 200

Cys Ser Val Met His Glu Ala Leu His Asn
210 215

Leu Ser Leu Ser Pro Gly Lys Ile Glu Gly

225

230

Ser Ala Leu Ala Asn Lys Cys Cys His Val

245 250

Leu Ala Arg Phe Cys Lys Arg Ser Leu Ser

260 265

Met Glu Glu Val Ile Lys Leu Cys Gly Arg

275 280

Ile Ala Ile Cys Gly Met Ser Thr Trp Ser
290 295

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 42

LENGTH: 55

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: relaxin fusion

SEQUENCE: 42

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys

1

5 10

Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly

20 25

Val Ile Lys Leu Cys Gly Arg Glu Leu Val

35 40

Cys Gly Met Ser Thr Trp Ser

50

<210>
<211>
<212>
<213>
<220>
<223>

<400>

55

SEQ ID NO 43

LENGTH: 57

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: relaxin fusion

SEQUENCE: 43

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys

1

5 10

Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly

20 25

Glu Glu Val Ile Lys Leu Cys Gly Arg Glu

35 40

Ala Ile Cys Gly Met Ser Thr Trp Ser

50

55

Ala Lys
Arg Asp
140

Gly Phe
155

Pro Glu

Ser Phe

Gln Gly

His Tyr

220
Arg Met
235
Gly Cys

Arg Lys

Glu Leu

Gly

125

Glu

Tyr

Asn

Phe

Asn

205

Thr

Asp

Thr

Lys

Val
285

polypeptide

Cys His

Gly Ser

Arg Ala

Val

Trp

Gln
45

polypeptide

Cys His

Gly Ser

Leu Val

Val

Gly

Arg
45

Gln Pro

Leu Thr

Pro Ser

Asn Tyr

175

Leu Tyr
190

Val Phe

Gln Lys

Gln Leu

Lys Arg

255

Arg Ser
270

Arg Ala

Gly Cys
15

Met Glu
30

Ile Ala

Gly Cys
15

Ser Trp
30

Ala Gln

Arg

Lys

Asp

160

Lys

Ser

Ser

Ser

Tyr

240

Ser

Trp

Gln

Thr

Glu

Ile

Thr

Met

Ile



US 9,382,305 B2
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-continued

<210> SEQ ID NO 44

<211> LENGTH: 59

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 44

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr
1 5 10 15

Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser
20 25 30

Trp Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu Val Arg Ala
35 40 45

Gln Ile Ala Ile Cys Gly Met Ser Thr Trp Ser
50 55

<210> SEQ ID NO 45

<211> LENGTH: 61

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 45

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr
1 5 10 15

Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser
20 25 30

Gly Ser Trp Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu Val
35 40 45

Arg Ala Gln Ile Ala Ile Cys Gly Met Ser Thr Trp Ser
50 55 60

<210> SEQ ID NO 46

<211> LENGTH: 63

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 46

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr
1 5 10 15

Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser
20 25 30

Gly Gly Gly Ser Trp Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu
35 40 45

Leu Val Arg Ala Gln Ile Ala Ile Cys Gly Met Ser Thr Trp Ser
50 55 60

<210> SEQ ID NO 47

<211> LENGTH: 67

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 47

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr
1 5 10 15
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-continued
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130

Lys Ar

Gly Gl

Cys Gl
50

Thr Tr
65

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Gln Le
1

Lys Ar

Met Gl

Ile Al
50

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Gln Le
1

Lys Ar

Gly Gl

Glu Le
50

<210>
<211>
<212>
<213>
<220>
<223>

<400>

Gln Le
1

Lys Ar

Gly Gl

Arg Gl
50

g Ser Leu Ala Arg Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser

30

vy Gly Ser Gly Gly Gly Ser Trp Met Glu Glu Val Ile Lys Leu

45

vy Arg Glu Leu Val Arg Ala Gln Ile Ala Ile Cys Gly Met Ser

20 25
35 40
55
P Ser
SEQ ID NO 48

LENGTH: 58

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: relaxin fusion

SEQUENCE: 48

u Tyr Ser Ala Leu Ala Asn Lys Cys
5 10

g Ser Leu Ala Arg Phe Cys Gly Gly
20 25

u Glu Val Ile Lys Leu Cys Gly Arg
35 40

a Ile Cys Gly Met Ser Thr Trp Ser
55

SEQ ID NO 49

LENGTH: 64

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: relaxin fusion

SEQUENCE: 49

u Tyr Ser Ala Leu Ala Asn Lys Cys
5 10

g Ser Leu Ala Arg Phe Cys Gly Gly
20 25

y Gly Ser Ser Trp Met Glu Glu Val
35 40

u Val Arg Ala Gln Ile Ala Ile Cys
55

SEQ ID NO 50

LENGTH: 65

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: relaxin fusion

SEQUENCE: 50

u Tyr Ser Ala Leu Ala Asn Lys Cys
5 10

g Ser Leu Ala Arg Phe Cys Gly Gly
20 25

y Gly Ser Gly Ser Trp Met Glu Glu
35 40

u Leu Val Arg Ala Gln Ile Ala Ile
55

60

polypeptide

Cys His Val

Gly Ser Gly

Glu Leu Val

45

polypeptide

Cys

Gly

Ile

Gly

His

Ser

Lys

Met
60

Val

Gly

Leu

45

Ser

polypeptide

Cys

Gly

Val

Cys

His

Ser

Ile

Gly
60

Val

Gly

Lys

45

Met

Gly Cys Thr

Gly
30

15

Ser

Trp

Arg Ala Gln

Gly

Gly

Cys

Thr

Gly

Gly

Leu

Ser

Cys
15
Gly

Gly

Trp

Cys
15
Gly

Cys

Thr

Thr

Ser

Arg

Ser

Thr

Ser

Gly

Trp
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-continued

Ser

<210> SEQ ID NO 51

<211> LENGTH: 66

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 51

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr
1 5 10 15

Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser
20 25 30

Gly Gly Gly Ser Gly Gly Ser Trp Met Glu Glu Val Ile Lys Leu Cys
35 40 45

Gly Arg Glu Leu Val Arg Ala Gln Ile Ala Ile Cys Gly Met Ser Thr
50 55 60

Trp Ser
65

<210> SEQ ID NO 52

<211> LENGTH: 298

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 52

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr
1 5 10 15

Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser
20 25 30

Gly Ser Trp Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu Val
35 40 45

Arg Ala Gln Ile Ala Ile Cys Gly Met Ser Thr Trp Ser Ile Glu Gly
Arg Met Asp Pro Lys Ala Cys Asp Lys Thr His Thr Cys Pro Pro Cys
65 70 75 80

Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
85 90 95

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val Thr Cys
100 105 110

Val Val Val Asp Val Ser His Glu Asp Pro Glu Val Lys Phe Asn Trp
115 120 125

Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg Glu
130 135 140

Glu Gln Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
145 150 155 160

His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn
165 170 175

Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
180 185 190

Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
195 200 205

Leu Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
210 215 220
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-continued

134

Pro Ser Asp Ile Ala Val Glu Trp Glu Ser

225

230

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp

245 250

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser

260 265

Val Phe Ser Cys Ser Val Met His Glu Ala

275 280

Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys
290 295

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 53

LENGTH: 291

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: relaxin fusion

SEQUENCE: 53

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys

1

5 10

Lys Arg Ser Leu Ala Arg Phe Cys Gly Gly

20 25

Gly Ser Trp Met Glu Glu Val Ile Lys Leu

35 40

Arg Ala Gln Ile Ala Ile Cys Gly Met Ser

55

Pro Thr Cys Pro Thr Cys His Lys Cys Pro

65

70

Gly Pro Ser Val Phe Ile Phe Pro Pro Lys

85 90

Ile Ser Gln Asn Ala Lys Val Thr Cys Val

100 105

Glu Glu Pro Asp Val Gln Phe Ser Trp Phe

115 120

His Thr Ala Gln Thr Gln Pro Arg Glu Glu
130 135

Arg Val Val Ser Ala Leu Pro Ile Gln His

145

150

Lys Glu Phe Lys Cys Lys Val Asn Asn Lys

165 170

Glu Lys Thr Ile Ser Lys Pro Lys Gly Leu

180 185

Tyr Val Met Gly Pro Pro Thr Glu Gln Leu

195 200

Leu Thr Cys Leu Thr Ser Gly Phe Leu Pro
210 215

Trp Thr Ser Asn Gly His Ile Glu Lys Asn

225

230

Val Met Asp Ser Asp Gly Ser Phe Phe Met

245 250

Glu Arg Ser Arg Trp Asp Ser Arg Ala Pro

260 265

His Glu Gly Leu His Asn His His Val Glu

275 280

Asn Gly Gln Pro

235

Ser Asp

Arg Trp

Leu His

Gly

Gln

Asn
285

polypeptide

Cys His

Gly Ser

Cys Gly

Thr Trp

Val Pro

75

Pro Lys

Val Val

Val Asn

Gln Tyr

140

Gln Asp
155

Ala Leu

Val Arg

Thr Glu

Asn Asp
220

Tyr Lys
235
Tyr Ser

Phe Val

Lys Ser

Val

Gly

Arg

45

Ser

Glu

Asp

Asp

Asn

125

Asn

Trp

Pro

Lys

Gln

205

Ile

Asn

Lys

Cys

Ile
285

Ser
Gln
270

His

Gly

Gly

30

Glu

Gly

Leu

Ile

Val

110

Val

Ser

Met

Ser

Pro

190

Thr

Gly

Thr

Leu

Ser
270

Ser

Glu
Phe
255

Gly

Tyr

Cys

15

Gly

Leu

Gly

Leu

Leu

95

Ser

Glu

Thr

Ser

Pro

175

Gln

Val

Val

Glu

Asn
255

Val

Arg

Asn
240
Phe

Asn

Thr

Thr

Ser

Val

Ser

Gly

80

Leu

Glu

Val

Phe

Gly

160

Ile

Val

Ser

Glu

Pro
240
Val

Val

Pro
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-continued

136

Pro Gly Lys

<210>
<211>
<212>
<213>
<220>
<223>

290

PRT

<400> SEQUENCE:

Gln Leu Tyr Ser

1

Lys

Gly

Arg

Gly

65

Leu

Ile

Ser

145

Met

Ser

Pro

Thr

Gly

225

Thr

Leu

Ser

Ser

<210>
<211>
<212>
<213>
<220>
<223>

Arg

Ser

Ala

Gly

Leu

Leu

Ser

Glu

130

Thr

Ser

Pro

Gln

Val

210

Val

Glu

Asn

Val

Arg
290

Ser

Trp

35

Gln

Ser

Gly

Leu

Glu

115

Val

Phe

Gly

Ile

Val

195

Ser

Glu

Pro

Val

Val
275

Pro

Leu

20

Met

Ile

Pro

Gly

Ile

100

Glu

His

Arg

Lys

Glu

180

Tyr

Leu

Trp

Val

Glu

260

His

Pro

PRT

SEQ ID NO 54
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

294

54

Ala Leu

Ala Arg

Glu Glu

Ala Ile

Thr Cys

70

Pro Ser
85

Ser Gln

Glu Pro

Thr Ala

Val Val

150

Glu Phe
165

Lys Thr

Val Met

Thr Cys

Thr Ser

230
Met Asp
245
Arg Ser

Glu Gly

Gly Lys

SEQ ID NO 55
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

297

relaxin fusion

Ala

Phe

Val

Cys

55

Pro

Val

Asn

Asp

Gln

135

Ser

Lys

Ile

Gly

Leu

215

Asn

Ser

Arg

Leu

Asn

Cys

Ile

40

Gly

Thr

Phe

Ala

Val

120

Thr

Ala

Cys

Ser

Pro

200

Thr

Gly

Asp

Trp

His
280

Lys

Gly

25

Lys

Met

Cys

Ile

Lys

105

Gln

Gln

Leu

Lys

Lys

185

Pro

Ser

His

Gly

Asp

265

Asn

Cys

10

Gly

Leu

Ser

His

Phe

90

Val

Phe

Pro

Pro

Val

170

Pro

Thr

Gly

Ile

Ser

250

Ser

His

polypeptide

Cys

Gly

Cys

Thr

Lys

75

Pro

Thr

Ser

Arg

Ile

155

Asn

Lys

Glu

Phe

Glu

235

Phe

Arg

His

His

Ser

Gly

Trp

Cys

Pro

Cys

Trp

Glu

140

Gln

Asn

Gly

Gln

Leu

220

Lys

Phe

Ala

Val

Val

Gly

Arg

45

Ser

Pro

Lys

Val

Phe

125

Glu

His

Lys

Leu

Leu

205

Pro

Asn

Met

Pro

Glu
285

relaxin fusion polypeptide

Gly

Gly

30

Glu

Gly

Val

Pro

Val

110

Val

Gln

Gln

Ala

Val

190

Thr

Asn

Tyr

Tyr

Phe

270

Lys

Cys

15

Gly

Leu

Gly

Pro

Lys

95

Val

Asn

Tyr

Asp

Leu

175

Arg

Glu

Asp

Lys

Ser

255

Val

Ser

Thr

Ser

Val

Ser

Glu

80

Asp

Asp

Asn

Asn

Trp

160

Pro

Lys

Gln

Ile

Asn

240

Lys

Cys

Ile
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-continued

138

<400> SEQUENCE:

Gln Leu Tyr Ser

1

Lys

Gly

Arg

Gly

65

Pro

Gln
145
Gln

Ala

Thr

Asn

225

Tyr

Tyr

Phe

Lys

<210>
<211>
<212>
<213>
<220>
<223>

Arg

Ser

Ala

Gly

Pro

Lys

Val

Asn

130

Tyr

Asp

Leu

Arg

Glu

210

Asp

Lys

Ser

Val

Ser
290

Ser

Trp

35

Gln

Ser

Glu

Asp

Asp

115

Asn

Asn

Trp

Pro

Lys

195

Gln

Ile

Asn

Lys

Cys

275

Ile

Leu

20

Met

Ile

Gly

Leu

Ile

100

Val

Val

Ser

Met

Ser

180

Pro

Thr

Gly

Thr

Leu

260

Ser

Ser

PRT

<400> SEQUENCE:

Pro
1
Gly

Ile

Glu

Thr

Pro

Ser

Glu

Ala

Ala

Glu

Ala

Gly

Leu

85

Leu

Ser

Glu

Thr

Ser

165

Pro

Gln

Val

Val

Glu

245

Asn

Val

Arg

SEQ ID NO 56
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

292

56

Leu

Arg

Glu

Ile

Ser

70

Gly

Leu

Glu

Val

Phe

150

Gly

Ile

Val

Ser

Glu

230

Pro

Val

Val

Pro

Cys Pro Thr Cys

5

Ser Val Phe Ile

20

Gln Asn Ala Lys

35

Pro Asp Val Gln

Ala

Phe

Val

Cys

55

Pro

Gly

Ile

Glu

His

135

Arg

Lys

Glu

Tyr

Leu

215

Trp

Val

Glu

His

Pro
295

Asn

Cys

Ile

40

Gly

Thr

Pro

Ser

Glu

120

Thr

Val

Glu

Lys

Val

200

Thr

Thr

Met

Arg

Glu

280

Gly

Lys

Gly

25

Lys

Met

Cys

Ser

Gln

105

Pro

Ala

Val

Phe

Thr

185

Met

Cys

Ser

Asp

Ser

265

Gly

Lys

Cys

10

Gly

Leu

Ser

Pro

Val

90

Asn

Asp

Gln

Ser

Lys

170

Ile

Gly

Leu

Asn

Ser

250

Arg

Leu

relaxin fusion

His

Phe

Val

Phe

Lys

Pro

Thr

40

Ser

Cys

Pro

25

Cys

Trp

Pro

10

Lys

Val

Phe

Cys His

Gly Ser

Cys Gly

Thr Trp

Thr Cys

75

Phe Ile

Ala Lys

Val Gln

Thr Gln

140

Ala Leu
155

Cys Lys

Ser Lys

Pro Pro

Thr Ser

220
Gly His
235
Asp Gly

Trp Asp

His Asn

Val

Gly

Arg

45

Ser

His

Phe

Val

Phe

125

Pro

Pro

Val

Pro

Thr

205

Gly

Ile

Ser

Ser

His
285

polypeptide

Val Pro

Pro Lys

Val Val

Val Asn

Glu

Asp

Asp

45

Asn

Gly

Gly

30

Glu

Gly

Lys

Pro

Thr

110

Ser

Arg

Ile

Asn

Lys

190

Glu

Phe

Glu

Phe

Arg

270

His

Leu
Ile
30

Val

Val

Cys

15

Gly

Leu

Gly

Cys

Pro

95

Cys

Trp

Glu

Gln

Asn

175

Gly

Gln

Leu

Lys

Phe

255

Ala

Val

Leu
15
Leu

Ser

Glu

Thr

Ser

Val

Ser

Pro

80

Lys

Val

Phe

Glu

His

160

Lys

Leu

Leu

Pro

Asn

240

Met

Pro

Glu

Gly

Leu

Glu

Val
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-continued

140

His

65

Arg

Lys

Glu

Tyr

Leu

145

Trp

Glu

Pro

225

Cys

Gly

Leu

Ser

<210>
<211>
<212>
<213>
<220>
<223>

50

Thr

Val

Glu

Lys

Val

130

Thr

Thr

Met

Arg

Glu

210

Gly

Cys

Gly

Cys

Thr
290

Ala

Val

Phe

Thr

115

Met

Cys

Ser

Asp

Ser

195

Gly

Lys

His

Ser

Gly

275

Trp

Gln

Ser

Lys

100

Ile

Gly

Leu

Asn

Ser

180

Arg

Leu

Gly

Val

Gly

260

Arg

Ser

PRT

<400> SEQUENCE:

Ile

Glu

His

65

Arg

Lys

Glu

Thr

Pro

Ser

Glu

50

Thr

Val

Glu

Lys

Cys

Ser

Gln

35

Pro

Ala

Val

Phe

Thr

Pro

Val

20

Asn

Asp

Gln

Ser

Lys
100

Ile

Thr Gln
70

Ala Leu
85

Cys Lys

Ser Lys

Pro Pro

Thr Ser
150

Gly His
165

Asp Gly

Trp Asp

His Asn

Gly Ser

230

Gly Cys
245

Gly Gly

Glu Leu

SEQ ID NO 57
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

295

57

Thr Cys

Phe Ile

Ala Lys

Val Gln

Thr Gln
70

Ala Leu
85

Cys Lys

Ser Lys

55

Pro

Pro

Val

Pro

Thr

135

Gly

Ile

Ser

Ser

His

215

Pro

Thr

Ser

Val

Arg

Ile

Asn

Lys

120

Glu

Phe

Glu

Phe

Arg

200

His

Gln

Lys

Gly

Arg
280

Glu

Gln

Asn

105

Gly

Gln

Leu

Lys

Phe

185

Ala

Val

Leu

Arg

Ser

265

Ala

Glu

His

90

Lys

Leu

Leu

Pro

Asn

170

Met

Pro

Glu

Tyr

Ser

250

Trp

Gln

relaxin fusion

His

Phe

Val

Phe

55

Pro

Pro

Val

Pro

Lys

Pro

Thr

40

Ser

Arg

Ile

Asn

Lys

Cys

Pro

25

Cys

Trp

Glu

Gln

Asn
105

Gly

Pro

10

Lys

Val

Phe

Glu

His

90

Lys

Leu

60

Gln Tyr
75

Gln Asp

Ala Leu

Val Arg

Thr Glu

140

Asn Asp
155

Tyr Lys

Tyr Ser

Phe Val

Lys Ser

220
Ser Ala
235
Leu Ala

Met Glu

Ile Ala

Asn

Trp

Pro

Lys

125

Gln

Ile

Asn

Lys

Cys

205

Ile

Leu

Arg

Glu

Ile
285

polypeptide

Val Pro

Pro Lys

Val Val

Val Asn
60

Gln Tyr
75
Gln Asp

Ala Leu

Val Arg

Glu

Asp

Asp

45

Asn

Asn

Trp

Pro

Lys

Ser

Met

Ser

110

Pro

Thr

Gly

Thr

Leu

190

Ser

Ser

Ala

Phe

Val

270

Cys

Leu

Ile

30

Val

Val

Ser

Met

Ser

110

Pro

Thr

Ser

95

Pro

Gln

Val

Val

Glu

175

Asn

Val

Arg

Asn

Cys

255

Ile

Gly

Leu

15

Leu

Ser

Glu

Thr

Ser

95

Pro

Gln

Phe

80

Gly

Ile

Val

Ser

Glu

160

Pro

Val

Val

Pro

Lys

240

Gly

Lys

Met

Gly

Leu

Glu

Val

Phe

80

Gly

Ile

Val
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US 9,382,305 B2

-continued

142

Tyr
Leu
145

Trp

Glu

Pro
225
Ala

Phe

Cys

<210>
<211>
<212>
<213>
<220>
<223>

Val

130

Thr

Thr

Met

Arg

Glu

210

Gly

Asn

Cys

Ile

Gly
290

115

Met

Cys

Ser

Asp

Ser

195

Gly

Lys

Lys

Gly

Lys

275

Met

Gly

Leu

Asn

Ser

180

Arg

Leu

Gly

Cys

Gly

260

Leu

Ser

PRT

<400> SEQUENCE:

Ile

Glu

His

Arg

Lys

Glu

Tyr

Leu
145

Trp

Thr

Pro

Ser

Glu

50

Thr

Val

Glu

Lys

Val

130

Thr

Thr

Met

Cys

Ser

Gln

35

Pro

Ala

Val

Phe

Thr

115

Met

Cys

Ser

Asp

Pro

Val

Asn

Asp

Gln

Ser

Lys

100

Ile

Gly

Leu

Asn

Ser

Pro Pro

Thr Ser
150

Gly His
165

Asp Gly

Trp Asp

His Asn

Gly Ser

230
Cys His
245
Gly Ser

Cys Gly

Thr Trp

SEQ ID NO 58
LENGTH:
TYPE :
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION:

298

58

Thr Cys

Phe Ile

Ala Lys

Val Gln

Thr Gln
70

Ala Leu
85

Cys Lys

Ser Lys

Pro Pro

Thr Ser
150

Gly His
165

Asp Gly

Thr

135

Gly

Ile

Ser

Ser

His

215

Gly

Val

Gly

Arg

Ser
295

120

Glu

Phe

Glu

Phe

Arg

200

His

Gly

Gly

Gly

Glu
280

Gln

Leu

Lys

Phe

185

Ala

Val

Ser

Cys

Gly

265

Leu

Leu

Pro

Asn

170

Met

Pro

Glu

Pro

Thr

250

Ser

Val

relaxin fusion

His

Phe

Val

Phe

55

Pro

Pro

Val

Pro

Thr
135
Gly

Ile

Ser

Lys

Pro

Thr

40

Ser

Arg

Ile

Asn

Lys

120

Glu

Phe

Glu

Phe

Cys

Pro

25

Cys

Trp

Glu

Gln

Asn

105

Gly

Gln

Leu

Lys

Phe

Pro

10

Lys

Val

Phe

Glu

His

90

Lys

Leu

Leu

Pro

Asn
170

Met

Thr

Asn

155

Tyr

Tyr

Phe

Lys

Gln

235

Lys

Gly

Arg

Glu

140

Asp

Lys

Ser

Val

Ser

220

Leu

Arg

Ser

Ala

125

Gln

Ile

Asn

Lys

Cys

205

Ile

Tyr

Ser

Trp

Gln
285

polypeptide

Val

Pro

Val

Val

Gln

75

Gln

Ala

Val

Thr

Asn
155

Tyr

Tyr

Pro

Lys

Val

Asn

60

Tyr

Asp

Leu

Arg

Glu

140

Asp

Lys

Ser

Glu

Asp

Asp

45

Asn

Asn

Trp

Pro

Lys

125

Gln

Ile

Asn

Lys

Thr

Gly

Thr

Leu

190

Ser

Ser

Ser

Leu

Met

270

Ile

Leu

Ile

Val

Val

Ser

Met

Ser

110

Pro

Thr

Gly

Thr

Leu

Val

Val

Glu

175

Asn

Val

Arg

Ala

Ala

255

Glu

Ala

Leu

15

Leu

Ser

Glu

Thr

Ser

95

Pro

Gln

Val

Val

Glu
175

Asn

Ser

Glu

160

Pro

Val

Val

Pro

Leu

240

Arg

Glu

Ile

Gly

Leu

Glu

Val

Phe

80

Gly

Ile

Val

Ser

Glu
160

Pro

Val



US 9,382,305 B2
143 144

-continued

180 185 190

Glu Arg Ser Arg Trp Asp Ser Arg Ala Pro Phe Val Cys Ser Val Val
195 200 205

His Glu Gly Leu His Asn His His Val Glu Lys Ser Ile Ser Arg Pro
210 215 220

Pro Gly Lys Gly Gly Ser Gly Gly Ser Gly Gly Ser Pro Gln Leu Tyr
225 230 235 240

Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr Lys Arg Ser
245 250 255

Leu Ala Arg Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser Gly Ser Trp
260 265 270

Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu Val Arg Ala Gln
275 280 285

Ile Ala Ile Cys Gly Met Ser Thr Trp Ser
290 295

<210> SEQ ID NO 59

<211> LENGTH: 240

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 59

gaacagaaac tgattagcga agaagatctyg cagctgtata gegegetgge gaacaaatgce 60
tgccatgtgg gctgcaccaa acgcagectyg gegegetttt geggeggegyg cagetggatg 120
gaagaagtga ttaaactgtg cggccgcgaa ctggtgcegeg cgcagattge gatttgegge 180
atgagcacct ggagctatce gtatgatgtg ccggattatg cgcatcatca tcatcatcat 240

<210> SEQ ID NO 60

<211> LENGTH: 246

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 60

gaacagaaac tgattagcga agaagatctg cagctgtata gcgcegctgge gaacaaatgce 60
tgccatgtgg gctgcaccaa acgcagcectg gcegegetttt geggeggegyg cageggcagc 120
tggatggaag aagtgattaa actgtgcggc cgcgaactgg tgcgcgegca gattgcegatt 180
tgcggecatga gcacctggag ctatccgtat gatgtgcegg attatgegca tcatcatcat 240
catcat 246

<210> SEQ ID NO 61

<211> LENGTH: 252

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 61

gaacagaaac tgattagcga agaagatctyg cagctgtata gegegetgge gaacaaatgce 60
tgccatgtgg gectgcaccaa acgcagectyg gegegetttt geggeggegyg cageggegge 120
ggcagctgga tggaagaagt gattaaactyg tgcggccgeg aactggtgeyg cgegeagatt 180

gegatttgeg gcatgagcac ctggagctat ccgtatgatg tgccggatta tgegeatcat 240



US 9,382,305 B2

145 146

-continued

catcatcatc at 252

<210> SEQ ID NO 62

<211> LENGTH: 258

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 62

gaacagaaac tgattagcga agaagatctg cagctgtata gcgcegctgge gaacaaatgce 60
tgccatgtgg gctgcaccaa acgcagcectg gcegegetttt geggeggegyg cageggeggce 120
ggcagcggca gctggatgga agaagtgatt aaactgtgceg gccgcgaact ggtgcgegeg 180
cagattgcga tttgcggcat gagcacctgg agctatcegt atgatgtgcc ggattatgeg 240
catcatcatc atcatcat 258
<210> SEQ ID NO 63

<211> LENGTH: 264

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 63

gaacagaaac tgattagcga agaagatctg cagctgtata gecgcgcetggce gaacaaatgce 60
tgccatgtgg gctgcaccaa acgcagectg gegegetttt geggeggegyg cageggegge 120
ggcageggeyg geggcagetyg gatggaagaa gtgattaaac tgtgceggecg cgaactggtyg 180
cgegegeaga ttgcgatttg cggcatgage acctggaget atccgtatga tgtgecggat 240
tatgcgcatc atcatcatca tcat 264
<210> SEQ ID NO 64

<211> LENGTH: 276

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 64

gaacagaaac tgattagcga agaagatctg cagctgtata gecgcgcetggce gaacaaatgce 60
tgccatgtgg gctgcaccaa acgcagectg gegegetttt geggeggegyg cageggegge 120

ggcageggeyg geggcagegg cggceggcage tggatggaag aagtgattaa actgtgegge 180
cgcgaactgyg tgcgegegea gattgegatt tgeggcatga gecacctggag ctatccegtat 240

gatgtgcecgg attatgcgca tcatcatcat catcat 276

<210> SEQ ID NO 65

<211> LENGTH: 204

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 65

gaacagaaac tgattagcga agaagatctyg cagctgtata gegegetgge gaacaaatgce 60
tgccatgtgg gectgcaccaa acgcagectyg gegegetttt geggeggegyg cageggegge 120
agctggatgg aagaagtgat taaactgtge ggecgegaac tggtgegege gcagattgeg 180

atttgcggca tgagcacctg gagce 204
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<210> SEQ ID NO 66
<211> LENGTH: 222
<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:
<223> OTHER INFORMATION:

relaxin
<400> SEQUENCE: 66

gaacagaaac tgattagcga agaagatctg
tgccatgtgg gctgecaccaa acgcagecty
ggcagcggceg gcggcagcag ctggatggaa
gtgcgegege agattgegat ttgeggcatg
<210> SEQ ID NO 67

<211> LENGTH: 225
<212> TYPE: DNA

fusion polypeptide

cagctgtata gegegetgge gaacaaatgce
gegegetttt geggeggegg cageggegge
gaagtgatta aactgtgcgg ccgcgaactg

agcacctgga gc

<213> ORGANISM: Artificial Sequence

<220> FEATURE:
<223> OTHER INFORMATION:

relaxin
<400> SEQUENCE: 67

gaacagaaac tgattagcga agaagatctg
tgccatgtgg gctgecaccaa acgcagecty
ggcagcggceg gcggcagegg cagcetggatg
ctggtgegeyg cgcagattge gatttgegge
<210> SEQ ID NO 68

<211> LENGTH: 228
<212> TYPE: DNA

fusion polypeptide

cagctgtata gegegetgge gaacaaatgce
gegegetttt geggeggegg cageggegge
gaagaagtga ttaaactgtg cggccgcgaa

atgagcacct ggage

<213> ORGANISM: Artificial Sequence

<220> FEATURE:
<223> OTHER INFORMATION:

relaxin
<400> SEQUENCE: 68

gaacagaaac tgattagcga agaagatctg
tgccatgtgg gctgecaccaa acgcagecty
ggcagcggeg gcggcagegg cggcagctgg
gaactggtge gegegcagat tgegatttge
<210> SEQ ID NO 69

<211> LENGTH: 186
<212> TYPE: DNA

fusion polypeptide

cagctgtata gegegetgge gaacaaatgce
gegegetttt geggeggegg cageggegge
atggaagaag tgattaaact gtgcggecge

ggcatgagca cctggage

<213> ORGANISM: Artificial Sequence

<220> FEATURE:
<223> OTHER INFORMATION:

relaxin
<400> SEQUENCE: 69

cagetgtata gegegetgge gaacaaatge
gegegetttt geggeggegyg cageggetge
attaaactgt gcggecgega actggtgege
tggage

<210> SEQ ID NO 70

<211> LENGTH: 186
<212> TYPE: DNA

fusion polypeptide

tgccatgtgg gctgcaccaa acgcagectg
ggcggcageg gcagcetggat ggaagaagtg

gegeagattyg cgatttgegg catgagcace

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

60

120

180

222

60

120

180

225

60

120

180

228

60

120

180

186
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<223> OTHER INFORMATION: relaxin
<400> SEQUENCE: 70

cagctgtata gegegetgge gaacaaatge
gegegetttt geggeggegyg cageggcaaa
attaaactgt gcggeegega actggtgege
tggage

<210> SEQ ID NO 71

<211> LENGTH: 183
<212> TYPE: DNA

fusion polypeptide

tgccatgtgg gctgcaccaa acgcagectg
ggcggcageg gcagcetggat ggaagaagtg

gegeagattyg cgatttgegg catgagcace

<213> ORGANISM: Artificial Sequence

<220> FEATURE:
<223> OTHER INFORMATION:

relaxin
<400> SEQUENCE: 71

cagetgtata gegegetgge gaacaaatge
gegegetttt gecaaacgcag cctgagecge
aaactgtgeg gecgegaact ggtgegegey
age

<210> SEQ ID NO 72

<211> LENGTH: 180
<212> TYPE: DNA

fusion polypeptide

tgccatgtgg gctgcaccaa acgcagectg
aaaaaacgca gctggatgga agaagtgatt

cagattgcga tttgcggcat gagcacctgg

<213> ORGANISM: Artificial Sequence

<220> FEATURE:
<223> OTHER INFORMATION:

relaxin
<400> SEQUENCE: 72
gatgtgctgg cgggectgag cagcagctge
agcagcctgt geggeggegg cageggegge
cgectgtgeg gecgegaatt tattegegeg
<210> SEQ ID NO 73

<211> LENGTH: 210
<212> TYPE: DNA

fusion polypeptide

tgcaaatggg gctgcagcaa aagcgaaatt

ggcagcggcc gcgcggcgcece gtatggcgtg

gtgattttta cctgcggegg cagcecgcetgg

<213> ORGANISM: Artificial Sequence

<220> FEATURE:
<223> OTHER INFORMATION:

relaxin
<400> SEQUENCE: 73

gaacagaaac tgattagcga agaagatctg
tgcaaatggg gctgcagcaa aagcgaaatt
ggcageggee gegeggegee gtatggegtg
gtgattttta cctygcggegyg cagecgetgg
<210> SEQ ID NO 74

<211> LENGTH: 924
<212> TYPE: DNA

fusion polypeptide

gatgtgcetgg cgggcectgag cagcagctge
agcagcctgt geggceggegg cageggegge

cgectgtgeg gecgegaatt tattegegeg

<213> ORGANISM: Artificial Sequence

<220> FEATURE:
<223> OTHER INFORMATION:

relaxin
<400> SEQUENCE: 74
gaacagaaac tgattagcga agaagatctg

tgccatgtgg gctgcaccaa acgcagectg

ggcagcggca gctggatgga agaagtgatt

fusion polypeptide

cagctgtata gegegetgge gaacaaatgce
gegegetttt geggeggegg cageggegge

aaactgtgcg gccgegaact ggtgegegeg

60

120

180

186

60

120

180

183

60

120

180

60

120

180

210

60

120

180
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cagattgcga tttgeggcat gagcacctgg agcattgaag gcecgcatgga tccgaaageg 240
tgcgataaaa cccatacctg cccgeegtge ceggegecegyg aactgetggyg cggeccgage 300
gtgtttetgt ttecgccgaa accgaaagat accctgatga ttagccgcac cecggaagtyg 360
acctgegtgg tggtggatgt gagccatgaa gatccggaag tgaaatttaa ctggtatgtg 420
gatggcegtygyg aagtgcataa cgcgaaaacc aaaccgcgceg aagaacagta taacagcacce 480
tatcgegtgg tgagegtgcet gaccgtgetg catcaggatt ggetgaacgyg caaagaatat 540
aaatgcaaag tgagcaacaa agcgctgecg gegecgattyg aaaaaaccat tagcaaagcg 600
aaaggccage cgcgcegaacce gecaggtgtat accctgecge cgagccgega tgaactgace 660
aaaaaccagg tgagcctgac ctgcctggtg aaaggcetttt atccgagega tattgeggtg 720
gaatgggaaa gcaacggcca gccggaaaac aactataaaa ccaccccgec ggtgetggat 780
agcgatggca gettttttet gtatagcaaa ctgaccgtgg ataaaagccyg ctggcagcag 840
ggcaacgtgt ttagctgcag cgtgatgcat gaagcgetge ataaccatta tacccagaaa 900
agcctgagece tgagcccggg caaa 924
<210> SEQ ID NO 75
<211> LENGTH: 876
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion polypeptide
<400> SEQUENCE: 75
cagctgtata gcgegetgge gaacaaatge tgecatgtgg gcetgcaccaa acgcagectg 60
gegegetttt geggeggegg cageggegge ggcageggca getggatgga agaagtgatt 120
aaactgtgeg gccgegaact ggtgcgegeg cagattgega tttgcggcat gagcacctgg 180
agcggeggcea gcccggataa aacccatacce tgeccgeegt geceggegee ggaactgcetg 240
ggecggeccga gegtgtttet gtttecegecg aaaccgaaag ataccctgat gattagecege 300
accceggaag tgacctgegt ggtggtggat gtgagccatyg aagatccgga agtgaaattt 360
aactggtatg tggatggcgt ggaagtgcat aacgcgaaaa ccaaaccgceyg cgaagaacag 420
tataacagca cctatcgegt ggtgagegtg ctgaccgtge tgcatcagga ttggetgaac 480
ggcaaagaat ataaatgcaa agtgagcaac aaagcgctgce cggcgcecgat tgaaaaaacce 540
attagcaaag cgaaaggcca gccgcgegaa cegecaggtgt ataccctgece gecgagecge 600
gatgaactga ccaaaaacca ggtgagcctg acctgectgg tgaaaggett ttatccgage 660
gatattgegyg tggaatggga aagcaacggc cagccggaaa acaactataa aaccaccccg 720
ceggtgetgg atagegatgg cagetttttt ctgtatagea aactgaccgt ggataaaage 780
cgetggeage agggcaacgt gtttagetge agegtgatge atgaagceget gcataaccat 840
tatacccaga aaagcctgag cctgagcccg ggcaaa 876
<210> SEQ ID NO 76
<211> LENGTH: 885
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion polypeptide
<400> SEQUENCE: 76
cagctgtata gcgegetgge gaacaaatge tgecatgtgg gcetgcaccaa acgcagectg 60
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gegegetttt geggeggegg cageggegge ggcageggca gcetggatgga agaagtgatt 120
aaactgtgeg gccgegaact ggtgegegeg cagattgega tttgeggeat gagcacctgg 180
agcggeggea gcggeggeag cccggataaa acccatacct gecegecgtyg cceggegecg 240
gaactgctgg geggeccgag cgtgtttetyg ttteegecga aaccgaaaga taccctgatg 300
attagccgca ccccggaagt gacctgegtg gtggtggatg tgagccatga agatccggaa 360
gtgaaattta actggtatgt ggatggcgtyg gaagtgcata acgcgaaaac caaaccgcgc 420
gaagaacagt ataacagcac ctatcgegtyg gtgagcegtge tgaccgtget geatcaggat 480
tggctgaacyg gcaaagaata taaatgcaaa gtgagcaaca aagegetgece ggegecgatt 540
gaaaaaacca ttagcaaagc gaaaggccag ccgcgcgaac cgcaggtgta taccetgeceg 600
ccgagecgeg atgaactgac caaaaaccag gtgagectga cetgectggt gaaaggettt 660
tatccgageg atattgeggt ggaatgggaa agcaacggec agccggaaaa caactataaa 720
accacccege cggtgetgga tagegatgge agetttttte tgtatagcaa actgaccegtg 780
gataaaagce gctggcagca gggcaacgtyg tttagctgca gegtgatgea tgaagegetg 840
cataaccatt atacccagaa aagcctgage ctgageccgg gcaaa 885
<210> SEQ ID NO 77
<211> LENGTH: 894
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion polypeptide
<400> SEQUENCE: 77
cagctgtata gegegetgge gaacaaatge tgecatgtgg getgcaccaa acgcagectg 60
gegegetttt geggeggegg cageggegge ggcageggca gcetggatgga agaagtgatt 120
aaactgtgeg gccgegaact ggtgegegeg cagattgega tttgeggeat gagcacctgg 180
agcggeggea geggeggeag cggeggcage ccggataaaa cccatacctg ccegecgtge 240
ceggegeagyg aactgetggg cggeccgage gtgtttetgt ttecegecgaa accgaaagat 300
accctgatga ttagecgecac cccggaagtyg acctgegtgg tggtggatgt gagcecatgaa 360
gatccggaag tgaaatttaa ctggtatgtg gatggegtgg aagtgcataa cgegaaaacc 420
aaaccgcgeg aagaacagta taacagcace tatcgegtgg tgagegtget gaccgtgetg 480
catcaggatt ggctgaacgg caaagaatat aaatgcaaag tgagcaacaa agcgctgecg 540
gegecgattyg aaaaaaccat tagcaaagcg aaaggccage cgcgcgaacce gcaggtgtat 600
accctgeege cgagecgega tgaactgace aaaaaccagg tgagectgac ctgectggtg 660
aaaggctttt atccgagega tattgeggtg gaatgggaaa gcaacggeca gccggaaaac 720
aactataaaa ccaccccgece ggtgectggat agegatggea gettttttet gtatagcaaa 780
ctgaccgtgg ataaaagecg ctggcagecag ggcaacgtgt ttagetgecag cgtgatgeat 840
gaagcgcetge ataaccatta tacccagaaa agcctgagece tgageccggyg caaa 894
<210> SEQ ID NO 78
<211> LENGTH: 876
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion polypeptide
<400> SEQUENCE: 78
gataaaacce atacctgccce gecgtgeceg gegecggaac tgetgggegyg cccgagegtyg 60
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tttetgttte cgccgaaacce gaaagatacc ctgatgatta gecgcaccece ggaagtgace 120
tgegtggtgg tggatgtgag ccatgaagat ccggaagtga aatttaactg gtatgtggat 180
ggcgtggaayg tgcataacgce gaaaaccaaa ccgcgcgaag aacagtataa cagcacctat 240
cgegtggtga gegtgetgac cgtgctgeat caggattgge tgaacggcaa agaatataaa 300
tgcaaagtga gcaacaaagc gctgccggeg ccgattgaaa aaaccattag caaagcgaaa 360
ggccagecge gcgaaccgca ggtgtatace ctgccgecga gecgcgatga actgaccaaa 420
aaccaggtga gcctgacctg cctggtgaaa ggettttate cgagcgatat tgcggtggaa 480
tgggaaagca acggccagcce ggaaaacaac tataaaacca ccccgecggt gcetggatage 540
gatggcaget tttttectgta tagcaaactg accgtggata aaagccgetg gcagcaggge 600
aacgtgttta gctgcagegt gatgcatgaa gegetgcata accattatac ccagaaaagce 660
ctgagectga gcccgggcaa aggcggcage cegcagetgt atagegceget ggcgaacaaa 720
tgctgecatyg tgggctgcac caaacgcage ctggegeget tttgeggegyg cggcagegge 780
ggcggcageyg gcagctggat ggaagaagtg attaaactgt geggccegega actggtgege 840
gcgcagattg cgatttgcgg catgagcacc tggagce 876

<210> SEQ ID NO 79

<211> LENGTH: 885

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 79

gataaaacce atacctgccce gecgtgeceg gegecggaac tgetgggegyg cccgagegtyg 60
tttetgttte cgccgaaace gaaagatace ctgatgatta gecgcaccce ggaagtgacce 120
tgcgtggtgyg tggatgtgag ccatgaagat ccggaagtga aatttaactg gtatgtggat 180
ggcgtggaag tgcataacgc gaaaaccaaa ccgcgcgaag aacagtataa cagcacctat 240
cgegtggtga gegtgetgac cgtgetgeat caggattgge tgaacggcaa agaatataaa 300
tgcaaagtga gcaacaaagc gctgeeggeg ccgattgaaa aaaccattag caaagcgaaa 360
ggccagecege gcgaaccgca ggtgtatacce ctgccgecga gecgegatga actgaccaaa 420
aaccaggtga gcctgacctg cctggtgaaa ggettttate cgagegatat tgeggtggaa 480
tgggaaagca acggccagec ggaaaacaac tataaaacca ceccegecggt getggatage 540
gatggcagcet tttttctgta tagcaaactyg accgtggata aaagccgetyg geagecaggge 600
aacgtgttta gctgcagegt gatgcatgaa gegctgeata accattatac ccagaaaagce 660
ctgagectga geccgggeaa aggceggcage ggeggcagece cgcagetgta tagegegetg 720
gcgaacaaat gctgccatgt gggctgcace aaacgcagece tggegegett ttgeggegge 780

ggcageggeyg geggcagegg cagcetggatyg gaagaagtga ttaaactgtyg cggecgegaa 840

ctggtgcegeg cgcagattge gatttgcegge atgagcacct ggagce 885

<210> SEQ ID NO 80

<211> LENGTH: 894

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 80
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gataaaacce atacctgccce gecgtgeceg gegecggaac tgetgggegyg cccgagegtyg 60
tttetgttte cgccgaaace gaaagatace ctgatgatta gecgcaccce ggaagtgacce 120
tgcgtggtgyg tggatgtgag ccatgaagat ccggaagtga aatttaactg gtatgtggat 180
ggcgtggaag tgcataacgc gaaaaccaaa ccgcgcgaag aacagtataa cagcacctat 240
cgegtggtga gegtgetgac cgtgetgeat caggattgge tgaacggcaa agaatataaa 300
tgcaaagtga gcaacaaagc gctgeeggeg ccgattgaaa aaaccattag caaagcgaaa 360
ggccagecege gcgaaccgca ggtgtatacce ctgccgecga gecgegatga actgaccaaa 420
aaccaggtga gcctgacctg cctggtgaaa ggettttate cgagegatat tgeggtggaa 480
tgggaaagca acggccagec ggaaaacaac tataaaacca ceccegecggt getggatage 540
gatggcagcet tttttctgta tagcaaactyg accgtggata aaagccgetyg geagecaggge 600
aacgtgttta gctgcagegt gatgcatgaa gegctgeata accattatac ccagaaaagce 660
ctgagectga geccgggeaa aggceggcage ggeggcageg geggcagece gcagetgtat 720
agcgegetgyg cgaacaaatg ctgecatgtg ggetgcacca aacgcagect ggegegettt 780
tgcggeggeg gcagceggegg cggcagegge agetggatgg aagaagtgat taaactgtge 840
ggccgegaac tggtgcegege gcagattgeg atttgeggca tgagcacctyg gage 894
<210> SEQ ID NO 81
<211> LENGTH: 891
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion polypeptide
<400> SEQUENCE: 81
cagctgtata gegegetgge gaacaaatge tgecatgtgg getgcaccaa acgcagectg 60
gegegetttt geggeggegg cageggegge ggcageggca gcetggatgga agaagtgatt 120
aaactgtgeg gccgegaact ggtgegegeg cagattgega tttgeggeat gagcacctgg 180
agcggeggea geccgacctg cccgacctge cataaatgec cggtgecgga actgetggge 240
ggcccgageg tgtttatttt tecgecgaaa ccgaaagata ttetgetgat tagecagaac 300
gcgaaagtga cctgegtggt ggtggatgtyg agcgaagaag aaccggatgt geagtttage 360
tggtttgtga acaacgtgga agtgcatacc gegcagaccece agceegegega agaacagtat 420
aacagcacct ttegegtggt gagegegetyg ccgattcage atcaggattg gatgagegge 480
aaagaattta aatgcaaagt gaacaacaaa gcgctgecga geccgattga aaaaaccatt 540
agcaaaccga aaggcctggt gegcaaaccg caggtgtatg tgatgggece gecgaccgaa 600
cagctgaccg aacagaccgt gagectgace tgectgacca geggetttet gecgaacgat 660
attggcegtgg aatggaccag caacggccat attgaaaaaa actataaaaa caccgaaccg 720
gtgatggata gcgatggcag cttttttatg tatagcaaac tgaacgtgga acgcagecgc 780
tgggatagce gegegeogtt tgtgtgecage gtggtgeatg aaggectgca taaccatcat 840
gtggaaaaaa gcattagccg cccgceggge aaacatcatce atcatcatca t 891

<210> SEQ ID NO 82
<211> LENGTH: 900

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 82

relaxin fusion polypeptide
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cagctgtata gegegetgge gaacaaatge tgecatgtgg getgcaccaa acgcagectg 60

gegegetttt geggeggegg cageggegge ggcageggca gcetggatgga agaagtgatt 120

aaactgtgeg gccgegaact ggtgegegeg cagattgega tttgeggeat gagcacctgg 180
agcggeggea gceggeggeag ccecgacctge ccgacctgec ataaatgece ggtgecggaa 240
ctgetgggeg geccgagegt gtttattttt cecgecgaaac cgaaagatat tcetgetgatt 300
agccagaacyg cgaaagtgac ctgegtggtg gtggatgtga gegaagaaga accggatgtg 360
cagtttagcet ggtttgtgaa caacgtggaa gtgcataceg cgcagaccca gecgegcegaa 420
gaacagtata acagcacctt tcgegtggtyg agegegetge cgattcagea tcaggattgg 480
atgagcggca aagaatttaa atgcaaagtg aacaacaaag cgctgecgag cccgattgaa 540
aaaaccatta gcaaaccgaa aggectggtyg cgcaaaccge aggtgtatgt gatgggecceg 600
ccgaccgaac agctgaccga acagaccgtg agectgaccet gectgaccag cggcetttetg 660
ccgaacgata ttggegtgga atggaccage aacggccata ttgaaaaaaa ctataaaaac 720
accgaaccgyg tgatggatag cgatggcage ttttttatgt atagcaaact gaacgtggaa 780
cgcagecget gggatageceg cgegeegttt gtgtgecageg tggtgecatga aggectgeat 840
aaccatcatyg tggaaaaaag cattagcege ccgecgggea aacatcatca tcatcatcat 900

<210> SEQ ID NO 83

<211> LENGTH: 909

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 83
cagctgtata gegegetgge gaacaaatge tgecatgtgg getgcaccaa acgcagectg 60

gegegetttt geggeggegg cageggegge ggcageggca gcetggatgga agaagtgatt 120

aaactgtgceg gccgcgaact ggtgcgegeg cagattgcega tttgcggcat gagcacctgg 180
agcggeggcea gcggeggcag cggceggcage ccgacctgec cgacctgcca taaatgcccg 240
gtgccggaac tgctgggegg cccgagegtg tttattttte cgccgaaacc gaaagatatt 300
ctgctgatta gccagaacgce gaaagtgacc tgegtggtgg tggatgtgag cgaagaagaa 360
ccggatgtge agtttagetg gtttgtgaac aacgtggaag tgcataccgc gcagacccag 420
ccgegegaag aacagtataa cagcaccttt cgegtggtga gegegcetgec gattcagcat 480
caggattgga tgagcggcaa agaatttaaa tgcaaagtga acaacaaagc gctgccgagc 540
ccgattgaaa aaaccattag caaaccgaaa ggcctggtge gcaaaccgca ggtgtatgtg 600
atgggcccgce cgaccgaaca gctgaccgaa cagaccgtga gcoctgacctyg cctgaccagce 660
ggctttectge cgaacgatat tggcgtggaa tggaccagca acggccatat tgaaaaaaac 720
tataaaaaca ccgaaccggt gatggatagc gatggcagcet tttttatgta tagcaaactg 780
aacgtggaac gcagccgctg ggatagccge gegecegtttg tgtgcagegt ggtgcatgaa 840
ggcctgcata accatcatgt ggaaaaaagc attagccgcc cgccgggcaa acatcatcat 900
catcatcat 909

<210> SEQ ID NO 84

<211> LENGTH: 894

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
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<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 84

catcatcatc atcatcatce gacctgeceg acctgecata aatgcccggt gecggaactg 60
ctgggeggee cgagegtgtt tattttteeg ccgaaaccga aagatattcet getgattage 120
cagaacgcga aagtgacctg cgtggtggtyg gatgtgageg aagaagaacce ggatgtgcag 180
tttagetggt ttgtgaacaa cgtggaagtg cataccgege agacccagece gcgcgaagaa 240
cagtataaca gcaccttteg cgtggtgage gegetgecga ttcagecatca ggattggatg 300
agcggcaaag aatttaaatg caaagtgaac aacaaagcgce tgccgagece gattgaaaaa 360
accattagca aaccgaaagg cctggtgege aaaccgcagg tgtatgtgat gggcccgecg 420
accgaacagce tgaccgaaca gaccgtgage ctgacctgec tgaccagegg ctttetgeceg 480
aacgatattyg gcgtggaatg gaccagcaac ggccatattg aaaaaaacta taaaaacacc 540
gaaccggtga tggatagcga tggcagettt tttatgtata gcaaactgaa cgtggaacgce 600
agcegetggyg atagecgege gecgtttgtyg tgecagegtgg tgcatgaagg cctgcataac 660
catcatgtgg aaaaaagcat tagccgeceg ccgggcaaag geggcagece gcagetgtat 720
agcgegetgyg cgaacaaatg ctgecatgtg ggetgcacca aacgcagect ggegegettt 780

tgcggeggeg gcagceggegg cggcagegge agetggatgg aagaagtgat taaactgtge 840

ggccgegaac tggtgcegege gcagattgeg atttgeggca tgagcacctyg gage 894

<210> SEQ ID NO 85

<211> LENGTH: 903

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 85

catcatcatc atcatcatce gacctgeceg acctgecata aatgcccggt gecggaactg 60
ctgggeggee cgagegtgtt tattttteeg ccgaaaccga aagatattcet getgattage 120
cagaacgcga aagtgacctg cgtggtggtyg gatgtgageg aagaagaacce ggatgtgcag 180
tttagetggt ttgtgaacaa cgtggaagtg cataccgege agacccagece gcgcgaagaa 240
cagtataaca gcaccttteg cgtggtgage gegetgecga ttcagecatca ggattggatg 300
agcggcaaag aatttaaatg caaagtgaac aacaaagcgce tgccgagece gattgaaaaa 360
accattagca aaccgaaagg cctggtgege aaaccgcagg tgtatgtgat gggcccgecg 420
accgaacagce tgaccgaaca gaccgtgage ctgacctgec tgaccagegg ctttetgeceg 480
aacgatattyg gcgtggaatg gaccagcaac ggccatattg aaaaaaacta taaaaacacc 540
gaaccggtga tggatagcga tggcagettt tttatgtata gcaaactgaa cgtggaacgce 600
agcegetggyg atagecgege gecgtttgtyg tgecagegtgg tgcatgaagg cctgcataac 660
catcatgtgg aaaaaagcat tagccgecceg ccgggcaaag geggcagegg cggcagecceg 720
cagctgtata gegegetgge gaacaaatge tgecatgtgg getgcaccaa acgcagectg 780

gegegetttt geggeggegg cageggegge ggcageggca gcetggatgga agaagtgatt 840

aaactgtgeg gccgegaact ggtgegegeg cagattgega tttgeggeat gagcacctgg 900

agc 903

<210> SEQ ID NO 86
<211> LENGTH: 912
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 86

catcatcatc atcatcatce gacctgeceg acctgecata aatgcccggt gecggaactg
ctgggeggee cgagegtgtt tattttteeg ccgaaaccga aagatattcet getgattage
cagaacgcga aagtgacctg cgtggtggtyg gatgtgageg aagaagaacce ggatgtgcag
tttagetggt ttgtgaacaa cgtggaagtg cataccgege agacccagece gcgcgaagaa
cagtataaca gcaccttteg cgtggtgage gegetgecga ttcagecatca ggattggatg
agcggcaaag aatttaaatg caaagtgaac aacaaagcgce tgccgagece gattgaaaaa
accattagca aaccgaaagg cctggtgege aaaccgcagg tgtatgtgat gggcccgecg
accgaacagce tgaccgaaca gaccgtgage ctgacctgec tgaccagegg ctttetgeceg
aacgatattyg gcgtggaatg gaccagcaac ggccatattg aaaaaaacta taaaaacacc
gaaccggtga tggatagcga tggcagettt tttatgtata gcaaactgaa cgtggaacgce
agcegetggyg atagecgege gecgtttgtyg tgecagegtgg tgcatgaagg cctgcataac
catcatgtgg aaaaaagcat tagccgeceg ccgggcaaag geggcagegg cggcagegge
ggcagccege agetgtatag cgcgetggeg aacaaatget gecatgtggyg ctgcaccaaa
cgcagectgyg cgegettttyg cggeggegge ageggeggeg geageggeag ctggatggaa
gaagtgatta aactgtgcgg ccgcgaactyg gtgcgegege agattgegat ttgeggeatg
agcacctgga gc

<210> SEQ ID NO 87

<211> LENGTH: 864

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 87

cagctgtata gegegetgge gaacaaatge tgecatgtgg getgcaccaa acgcagectg
gegegetttt geggeggegg cageggegge ggcageggca gcetggatgga agaagtgatt
aaactgtgeg gccgegaact ggtgegegeg cagattgega tttgeggeat gagcacctgg
agcgataaaa cccatacctg ceegeegtge ceggegecgg aactgetggg cggeccgage
gtgtttetgt ttcecgccgaa accgaaagat accctgatga ttagecgcac ccecggaagtyg
acctgegtgg tggtggatgt gagccatgaa gatccggaag tgaaatttaa ctggtatgtg
gatggegtgg aagtgcataa cgcgaaaacc aaaccgcgceg aagaacagta taacagcacc
tatcgegtgg tgagegtget gaccgtgetyg catcaggatt ggetgaacgg caaagaatat
aaatgcaaag tgagcaacaa agcgctgecg gegecgattg aaaaaaccat tagcaaagceg
aaaggccage cgcgcgaacce gcaggtgtat accctgecge cgageegega tgaactgace
aaaaaccagg tgagcctgac ctgectggtg aaaggetttt atcegagega tattgeggtg
gaatgggaaa gcaacggcca gccggaaaac aactataaaa ccaccccgec ggtgetggat
agcgatggca gettttttet gtatagcaaa ctgaccgtgg ataaaagecg ctggcagcag

ggcaacgtgt ttagctgcag cgtgatgcat gaagcegctge ataaccatta tacccagaaa

agcctgagece tgageccggg caaa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

912

60

120

180

240

300

360

420

480

540

600

660

720

780

840

864
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<210> SEQ ID NO 88

<211> LENGTH: 882

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 88

cagctgtata gegegetgge gaacaaatge tgecatgtgg getgcaccaa acgcagectg
gegegetttt geggeggegg cageggegge ggcageggca gcetggatgga agaagtgatt
aaactgtgeg gccgegaact ggtgegegeg cagattgega tttgeggeat gagcacctgg
agcggcageg gcagceggcag cgataaaacce catacctgec cgeegtgece ggegecggaa
ctgetgggeg geccgagegt gtttetgttt cegecgaaac cgaaagatac cctgatgatt
agccgcacce cggaagtgac ctgegtggtyg gtggatgtga gecatgaaga tccggaagtg
aaatttaact ggtatgtgga tggcgtggaa gtgcataacg cgaaaaccaa accgcgcgaa
gaacagtata acagcaccta tcgegtggtyg agegtgctga cegtgetgea tcaggattgg
ctgaacggca aagaatataa atgcaaagtg agcaacaaag cgctgecgge gccgattgaa
aaaaccatta gcaaagcgaa aggccagecg cgcgaaccge aggtgtatac cctgecgecg
agccgegatyg aactgaccaa aaaccaggtg agectgaccet gectggtgaa aggettttat
ccgagegata ttgcggtgga atgggaaage aacggccage cggaaaacaa ctataaaacce
acccegeagyg tgctggatag cgatggeage ttttttetgt atagcaaact gaccgtggat
aaaagccgcet ggcagcaggg caacgtgttt agetgcageg tgatgcatga agegetgeat
aaccattata cccagaaaag cctgagectg agcccgggcea aa

<210> SEQ ID NO 89

<211> LENGTH: 882

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 89

cagctgtata gegegetgge gaacaaatge tgecatgtgg getgcaccaa acgcagectg
gegegetttt geggeggegg cageggegge ggcageggca gcetggatgga agaagtgatt
aaactgtgeg gccgegaact ggtgegegeg cagattgega tttgeggeat gagcacctgg
agcggcageg gcagceggcag cgataaaacce cataccgege cgeeggegee ggegecggaa
ctgetgggeg geccgagegt gtttetgttt cegecgaaac cgaaagatac cctgatgatt
agccgcacce cggaagtgac ctgegtggtyg gtggatgtga gecatgaaga tccggaagtg
aaatttaact ggtatgtgga tggcgtggaa gtgcataacg cgaaaaccaa accgcgcgaa
gaacagtata acagcaccta tcgegtggtyg agegtgctga cegtgetgea tcaggattgg
ctgaacggca aagaatataa atgcaaagtg agcaacaaag cgctgecgge gccgattgaa
aaaaccatta gcaaagcgaa aggccagecg cgcgaaccge aggtgtatac cctgecgecg
agccgegatyg aactgaccaa aaaccaggtg agectgaccet gectggtgaa aggettttat
ccgagegata ttgcggtgga atgggaaage aacggccage cggaaaacaa ctataaaacce
acccegeagyg tgctggatag cgatggeage ttttttetgt atagcaaact gaccgtggat

aaaagccgcet ggcagcaggg caacgtgttt agetgcageg tgatgcatga agegetgeat

aaccattata cccagaaaag cctgagectg agcccgggcea aa

60

120

180

240

300

360

420

480

540

600

660

720

780

840

882

60

120

180

240

300

360

420

480

540

600

660

720

780

840

882
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<210> SEQ ID NO 90
<211> LENGTH: 882

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin

<400> SEQUENCE: 90

cagctgtata
gegegetttt
aaactgtgeg
agcggeageg
ctgetgggcyg
agccagaacg
cagtttaget
gaacagtata
atgagcggca
aaaaccatta
ccgaccgaac
ccgaacgata
accgaaccgg
cgcagecget

aaccatcatg

gegegetgge
geggeggegy
gecgegaact
geageggcag
gecegagegt
cgaaagtgac
ggtttgtgaa
acagcacctt
aagaatttaa
gcaaaccgaa
agctgaccga
ttggcegtgga
tgatggatag
gggatagccyg

tggaaaaaag

<210> SEQ ID NO 91
<211> LENGTH: 933

<212> TYPE:

DNA

gaacaaatgc
cagceggegge
ggtgcgegeg
ccecgacctge
gtttattttt
ctgcgtggtyg
caacgtggaa
tegegtggtyg
atgcaaagtg
aggcctggtyg
acagaccgtyg
atggaccage
cgatggcage
cgegeegttt

cattagcege

fusion polypeptide

tgccatgtygyg

ggcagcggca

cagattgcga

ccgacctgec

ccgecgaaac

gtggatgtga

gtgcataccyg

agcgegetge

aacaacaaag

cgcaaaccge

agcctgacct

aacggccata

ttttttatgt

gtgtgcageg

cegecgggea

<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin

<400> SEQUENCE: 91

cagctgtata

gegegetttt

aaactgtgeg

ageggeggey

tatggccege

ggcccgagcg

ccggaagtga

tggtatgtgg

aacagcacct

aaagaatata

agcaaagcga

gaactgacca

attgeggtgg

gtgctggata

gegegetgge

gcggeggegy

gecgegaact

gcagceggegy

cgtgeeegec

tgtttetgtt

cctgegtggt

atggcgtgga

atcgegtggt

aatgcaaagt

aaggccagec

aaaaccaggt

aatgggaaag

gecgatggeag

gaacaaatgc

cageggegge

ggtgcgegeg

cggcagcggce

gtgceceggeg

tcegecgaaa

ggtggatgtg

agtgcataac

gagcgtgetg

gagcaacaaa

gegegaaccyg

gagcctgace

caacggccag

cttttttety

getgcaccaa
getggatgga
tttgcggcat
ataaatgccce
cgaaagatat
gcgaagaaga
cgcagaccca
cgattcagca
cgctgecgag
aggtgtatgt
gectgaccag
ttgaaaaaaa
atagcaaact
tggtgcatga

aa

fusion polypeptide

tgccatgtygyg

ggcagcggca

cagattgcga

accctggtga

ccggaagcgyg

ccgaaagata

agccatgaag

gcgaaaacca

accgtgetge

gegetgeegg

caggtgtata

tgcctggtga

ccggaaaaca

tatagcaaac

getgcaccaa

gctggatgga

tttgcggcat

ccgtgageag

cggcgccgga

ccctgatgat

atccggaagt

aaccgegega

atcaggattyg

cgccgattga

cecectgecgee

aaggctttta

actataaaac

tgaccgtgga

acgcagectyg

agaagtgatt

gagcacctgg

ggtgccggaa

tctgetgatt

accggatgtyg

gecgegegaa

tcaggattgyg

cccgattgaa

gatgggcccg

cggetttetyg

ctataaaaac

gaacgtggaa

aggcctgeat

acgcagectyg

agaagtgatt

gagcacctgg

cgaaagcaaa

actgctggge

tagccgcace

gaaatttaac

agaacagtat

getgaacgge

aaaaaccatt

gagccgegat

tccgagegat

cacccegecg

taaaagccge

60

120

180

240

300

360

420

480

540

600

660

720

780

840

882

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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tggcagcagyg gcaacgtgtt tagctgcage gtgatgeatg aagegetgca taaccattat 900

acccagaaaa gcctgagect gagcccgggce aaa 933

<210> SEQ ID NO 92

<211> LENGTH: 201

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 92

cagctgtata gcgegetgge gaacaaatge tgecatgtgg gcetgcaccaa acgcagectg 60
gegegetttt geggeggegg cageggegge ggcageggca getggatgga agaagtgatt 120
aaactgtgeg gccgegaact ggtgcgegeg cagattgega tttgcggcat gagcacctgg 180
agcggceggca gcggctgegg ¢ 201
<210> SEQ ID NO 93

<211> LENGTH: 201

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 93

ggctgeggea geggeggceca gcetgtatage gegetggega acaaatgetg ccatgtggge 60
tgcaccaaac gcagcectgge gegettttge ggeggeggea geggeggegyg cageggcage 120
tggatggaag aagtgattaa actgtgegge cgecgaactgg tgcgegcegea gattgegatt 180
tgcggcatga gcacctggag ¢ 201
<210> SEQ ID NO 94

<211> LENGTH: 2238

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 94

gtgccggata aaaccgtgeg ctggtgegeyg gtgagcgaac atgaagcgac caaatgecag 60
agctttegeg atcatatgaa aagegtgatt ccgagegatg gecegagegt ggegtgegtg 120
aaaaaagcga gctatctgga ttgcattege gegattgegg cgaacgaage ggatgeggtg 180
accctggatyg cgggectggt gtatgatgeg tatctggege cgaacaacct gaaaccggtg 240
gtggcggaat tttatggcag caaagaagat ccgcagacct tttattatge ggtggeggtyg 300
gtgaaaaaag atagcggctt tcagatgaac cagctgcegeg gcaaaaaaag ctgccatacc 360
ggcctgggee gcagegeggg ctggaacatt ccgattggece tgetgtattyg cgatetgeeg 420
gaaccgcegca aaccgctgga aaaageggtyg gcegaactttt ttageggeag ctgegegecg 480
tgcgeggatyg gcaccgattt teecgecagetyg tgecagetgt gecegggetyg cggetgeage 540
accctgaacce agtattttgg ctatagegge gegtttaaat gectgaaaga tggegeggge 600
gatgtggegt ttgtgaaaca tagcaccatt tttgaaaacc tggcgaacaa ageggatcge 660
gatcagtatg aactgctgtg cctggataac acccgcaaac cggtggatga atataaagat 720
tgccatctgg cgcaggtgece gagcecatace gtggtggege geagcatggg cggcaaagaa 780
gatctgattt gggaactgct gaaccaggceyg caggaacatt ttggcaaaga taaaagcaaa 840

gaatttcagce tgtttagcag cccgcatgge aaagatctge tgtttaaaga tagegegeat 900
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ggctttetga aagtgccgee gcegcatggat gcgaaaatgt atctgggceta tgaatatgtg 960
accgegatte gcaacctgcg cgaaggcacce tgeccggaag cgcecgaccga tgaatgcaaa 1020
ccggtgaaat ggtgcgcgcet gagccatcat gaacgcctga aatgcgatga atggagegtg 1080
aacagcgtgg gcaaaattga atgcgtgage geggaaacca ccgaagattyg cattgcgaaa 1140
attatgaacg gcgaagcgga tgcgatgagce ctggatggcg gectttgtgta tattgcgggce 1200
aaatgcggcece tggtgccggt getggcggaa aactataaca aaagcgataa ctgcgaagat 1260
accccggaag cgggctattt tgeggtggceg gtggtgaaaa aaagcgcgag cgatctgacce 1320
tgggataacc tgaaaggcaa aaaaagctgce cataccgegyg tgggccgcac cgcgggetgg 1380
aacattccga tgggcctgcet gtataacaaa attaaccatt geccgctttga tgaatttttt 1440
agcgaaggcet gcgegecggg cagcaaaaaa gatagcagece tgtgcaaact gtgcatggge 1500
agcggectga acctgtgcga accgaacaac aaagaaggcet attatggeta taccggegeg 1560
tttcgetgee tggtggaaaa aggcgatgtg gcgtttgtga aacatcagac cgtgccgcag 1620
aacaccggceg gcaaaaaccce ggatcegtgg gegaaaaacce tgaacgaaaa agattatgaa 1680
ctgctgtgece tggatggcac ccgcaaaccg gtggaagaat atgcgaactg ccatctggeg 1740
cgegegecga accatgeggt ggtgacccge aaagataaag aagegtgcegt gcataaaatt 1800
ctgcgcecage agcagcatct gtttggcage aacgtgaccg attgcagcgg caacttttgce 1860
ctgtttegca gcgaaaccaa agatctgcectg tttegcgatg ataccgtgtg cctggcgaaa 1920
ctgcatgatc gcaacaccta tgaaaaatat ctgggcgaag aatatgtgaa agcggtgggce 1980
aacctgcgca aatgcagcac cagcagcctg ctggaagegt gcaccttteg ccgeccgatt 2040
gaaggccgca tggatcagct gtatagegeg ctggcgaaca aatgctgeca tgtgggetge 2100
accaaacgca gcctggegeg cttttgegge ggeggcageg geggeggceayg cggcagetgg 2160
atggaagaag tgattaaact gtgcggccgce gaactggtgce gcgcgcagat tgcgatttgce 2220
ggcatgagca cctggagce 2238
<210> SEQ ID NO 95

<211> LENGTH: 2538

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 95

gtgccggata aaaccgtgeg ctggtgegeyg gtgagcgaac atgaagcgac caaatgecag 60
agctttegeg atcatatgaa aagegtgatt ccgagegatg gecegagegt ggegtgegtg 120
aaaaaagcga gctatctgga ttgcattege gegattgegg cgaacgaage ggatgeggtg 180
accctggatyg cgggectggt gtatgatgeg tatctggege cgaacaacct gaaaccggtg 240
gtggcggaat tttatggcag caaagaagat ccgcagacct tttattatge ggtggeggtyg 300
gtgaaaaaag atagcggctt tcagatgaac cagctgcegeg gcaaaaaaag ctgccatacc 360
ggcctgggee gcagegeggg ctggaacatt ccgattggece tgetgtattyg cgatetgeeg 420
gaaccgcegca aaccgctgga aaaageggtyg gcegaactttt ttageggeag ctgegegecg 480
tgcgeggatyg gcaccgattt teecgecagetyg tgecagetgt gecegggetyg cggetgeage 540
accctgaacce agtattttgg ctatagegge gegtttaaat gectgaaaga tggegeggge 600

gatgtggegt ttgtgaaaca tagcaccatt tttgaaaacc tggcgaacaa ageggatcge 660
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gatcagtatyg aactgctgtg cctggataac acccgcaaac cggtggatga atataaagat 720
tgccatctgg cgcaggtgce gagccatacce gtggtggege gcagcatggyg cggcaaagaa 780
gatctgattt gggaactgct gaaccaggcg caggaacatt ttggcaaaga taaaagcaaa 840
gaatttcage tgtttagcag cccgcatggce aaagatctge tgtttaaaga tagcgcgeat 900
ggctttetga aagtgccgee gcegcatggat gcgaaaatgt atctgggceta tgaatatgtg 960
accgegatte gcaacctgcg cgaaggcacce tgeccggaag cgcecgaccga tgaatgcaaa 1020
ccggtgaaat ggtgcgcgcet gagccatcat gaacgcctga aatgcgatga atggagegtg 1080
aacagcgtgg gcaaaattga atgcgtgage geggaaacca ccgaagattyg cattgcgaaa 1140
attatgaacg gcgaagcgga tgcgatgagce ctggatggcg gectttgtgta tattgcgggce 1200
aaatgcggcece tggtgccggt getggcggaa aactataaca aaagcgataa ctgcgaagat 1260
accccggaag cgggctattt tgeggtggceg gtggtgaaaa aaagcgcgag cgatctgacce 1320
tgggataacc tgaaaggcaa aaaaagctgce cataccgegyg tgggccgcac cgcgggetgg 1380
aacattccga tgggcctgcet gtataacaaa attaaccatt geccgctttga tgaatttttt 1440
agcgaaggcet gcgegecggg cagcaaaaaa gatagcagece tgtgcaaact gtgcatggge 1500
agcggectga acctgtgcga accgaacaac aaagaaggcet attatggeta taccggegeg 1560
tttcgetgee tggtggaaaa aggcgatgtg gcgtttgtga aacatcagac cgtgccgcag 1620
aacaccggceg gcaaaaaccce ggatcegtgg gegaaaaacce tgaacgaaaa agattatgaa 1680
ctgctgtgece tggatggcac ccgcaaaccg gtggaagaat atgcgaactg ccatctggeg 1740
cgegegecga accatgeggt ggtgacccge aaagataaag aagegtgcegt gcataaaatt 1800
ctgcgcecage agcagcatct gtttggcage aacgtgaccg attgcagcgg caacttttgce 1860
ctgtttegca gcgaaaccaa agatctgcectg tttegcgatg ataccgtgtg cctggcgaaa 1920
ctgcatgatc gcaacaccta tgaaaaatat ctgggcgaag aatatgtgaa agcggtgggce 1980
aacctgcgca aatgcagcac cagcagcctg ctggaagegt gcaccttteg ccgeccgatt 2040
gaaggccgca tggatgatag ctggatggaa gaagtgatta aactgtgegg ccgcgaactg 2100
gtgcgegege agattgcgat ttgeggcatg agcacctgga gcaaacgcag cctgagccag 2160
gaagatgcge cgcagaccce gcgceccggtg gcggaaattg tgccgagett tattaacaaa 2220
gataccgaaa ccattaacat gatgagcgaa tttgtggcga acctgccgca ggaactgaaa 2280
ctgaccctga gcgaaatgca geccggegetg cegecagetge agcagcatgt gcecggtgetg 2340
aaagatagca gcctgctgtt tgaagaattt aaaaaactga ttcgcaaccg ccagagcgaa 2400
gecggeggata gcageccgag cgaactgaaa tatctgggec tggataccca tagcecgcaaa 2460
aaacgccage tgtatagege getggcgaac aaatgctgece atgtgggetyg caccaaacgce 2520
agcctggege gettttge 2538
<210> SEQ ID NO 96
<211> LENGTH: 1956
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion polypeptide
<400> SEQUENCE: 96
gatgcgcata aaagcgaagt ggcgcatcge tttaaagatc tgggcgaaga aaactttaaa 60
gegetggtyge tgattgegtt tgcgecagtat ctgcagcagt geccgtttga agatcatgtg 120
aaactggtga acgaagtgac cgaatttgcg aaaacctgeg tggcggatga aagcgcggaa 180



US 9,382,305 B2
175 176

-continued
aactgcgata aaagcctgca taccctgttt ggecgataaac tgtgcaccgt ggcgaccctg 240
cgcgaaacct atggcgaaat ggcggattge tgcgcgaaac aggaaccgga acgcaacgaa 300
tgctttectge agcataaaga tgataacccg aacctgeccege gectggtgeg ccceggaagtg 360
gatgtgatgt gcaccgcgtt tcatgataac gaagaaacct ttctgaaaaa atatctgtat 420
gaaattgcge gccgecatce gtatttttat gegccggaac tgetgttttt tgcgaaacgce 480
tataaagcgg cgtttaccga atgctgccag gcggcggata aagcggegtyg cctgetgecg 540
aaactggatg aactgcgcga tgaaggcaaa gcgagcagcg cgaaacagcg cctgaaatgce 600
gcgagcectge agaaatttgg cgaacgcgeg tttaaagegt gggeggtgge gegectgage 660
cagcgettte cgaaagcgga atttgcggaa gtgagcaaac tggtgaccga tctgaccaaa 720
gtgcataccg aatgctgcca tggcgatctg ctggaatgeg cggatgatcg cgcggatctg 780
gcgaaatata tttgcgaaaa ccaggatagc attagcagca aactgaaaga atgctgcgaa 840
aaaccgctgc tggaaaaaag ccattgcatt gcggaagtgg aaaacgatga aatgccggceg 900
gatctgccga gecctggegge ggattttgtg gaaagcaaag atgtgtgcaa aaactatgeg 960

gaagcgaaag atgtgtttct gggcatgttt ctgtatgaat atgcgcgeccg ccatccggat 1020
tatagcgtgg tgctgctgcet gegectggceg aaaacctatg aaaccaccct ggaaaaatgce 1080
tgcgecggegg cggatccgca tgaatgctat gcgaaagtgt ttgatgaatt taaaccgetg 1140
gtggaagaac cgcagaacct gattaaacag aactgcgaac tgtttgaaca gctgggcgaa 1200
tataaatttc agaacgcgct gctggtgcge tataccaaaa aagtgccgca ggtgagcacce 1260
ccgacectgg tggaagtgag ccgcaacctyg ggcaaagtgg gcagcaaatyg ctgcaaacat 1320
ccggaagcga aacgcatgec gtgcgceggaa gattatctga gegtggtget gaaccagcetg 1380
tgegtgetge atgaaaaaac cccggtgage gatcgcegtga ccaaatgetyg caccgaaagce 1440
ctggtgaacc gccgeccgtyg ctttagegeg ctggaagtgg atgaaaccta tgtgcecgaaa 1500
gaatttaacg cggaaacctt tacctttcat gcggatattt gcaccctgag cgaaaaagaa 1560
cgccagatta aaaaacagac cgcgctggtg gaactggtga aacataaacc gaaagcgacce 1620
aaagaacagc tgaaagcggt gatggatgat tttgcggegt ttgtggaaaa atgctgcaaa 1680
gcggatgata aagaaacctg ctttgcggaa gaaggcaaaa aactggtggce ggcgagccag 1740
gcggegcetgg gectgattga aggccgcatg gatcagcectgt atagcgeget ggcgaacaaa 1800
tgctgccatg tgggctgcac caaacgcagc ctggcgeget tttgcggcegg cggcagcggce 1860
ggcggcageyg gcagctggat ggaagaagtg attaaactgt geggccegega actggtgege 1920
gcgcagattg cgatttgcgg catgagcacc tggagce 1956
<210> SEQ ID NO 97

<211> LENGTH: 2256

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 97

gatgcgcata aaagcgaagt ggcgcatcge tttaaagatce tgggcgaaga aaactttaaa 60
gegetggtge tgattgegtt tgcgcagtat ctgcagcagt geccgtttga agatcatgtg 120
aaactggtga acgaagtgac cgaatttgeg aaaacctgeg tggeggatga aagcgceggaa 180

aactgcgata aaagcctgea taccctgttt ggegataaac tgtgcacegt ggegacccetg 240
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cgcgaaacct atggcgaaat ggcggattge tgegcgaaac aggaaccgga acgcaacgaa 300
tgctttetge agcataaaga tgataacccg aacctgcege gectggtgeyg cccggaagtyg 360
gatgtgatgt gcaccgcgtt tcatgataac gaagaaacct ttctgaaaaa atatctgtat 420
gaaattgcge gecgecatce gtatttttat gegecggaac tgctgttttt tgegaaacge 480
tataaagcgg cgtttaccga atgctgecag geggceggata aageggcegtyg cctgetgecg 540
aaactggatg aactgcgcga tgaaggcaaa gcgagcageg cgaaacagceyg cctgaaatge 600
gegagectyge agaaatttgg cgaacgcgeg tttaaagegt gggceggtgge gegectgage 660
cagcgettte cgaaagcgga atttgcggaa gtgagcaaac tggtgaccga tctgaccaaa 720
gtgcataccyg aatgctgcca tggegatcetg ctggaatgeg cggatgatcg cgeggatctg 780
gcgaaatata tttgcgaaaa ccaggatagc attagcagca aactgaaaga atgctgcgaa 840
aaaccgctge tggaaaaaag ccattgcatt geggaagtgg aaaacgatga aatgccggceg 900
gatctgecga gectggegge ggattttgtg gaaagcaaag atgtgtgcaa aaactatgeg 960
gaagcgaaag atgtgtttct gggcatgttt ctgtatgaat atgcgcgeccg ccatccggat 1020
tatagcgtgg tgctgctgcet gegectggceg aaaacctatg aaaccaccct ggaaaaatgce 1080
tgcgecggegg cggatccgca tgaatgctat gcgaaagtgt ttgatgaatt taaaccgetg 1140
gtggaagaac cgcagaacct gattaaacag aactgcgaac tgtttgaaca gctgggcgaa 1200
tataaatttc agaacgcgct gctggtgcge tataccaaaa aagtgccgca ggtgagcacce 1260
ccgacectgg tggaagtgag ccgcaacctyg ggcaaagtgg gcagcaaatyg ctgcaaacat 1320
ccggaagcga aacgcatgec gtgcgceggaa gattatctga gegtggtget gaaccagcetg 1380
tgegtgetge atgaaaaaac cccggtgage gatcgcegtga ccaaatgetyg caccgaaagce 1440
ctggtgaacc gccgeccgtyg ctttagegeg ctggaagtgg atgaaaccta tgtgcecgaaa 1500
gaatttaacg cggaaacctt tacctttcat gcggatattt gcaccctgag cgaaaaagaa 1560
cgccagatta aaaaacagac cgcgctggtg gaactggtga aacataaacc gaaagcgacce 1620
aaagaacagc tgaaagcggt gatggatgat tttgcggegt ttgtggaaaa atgctgcaaa 1680
gcggatgata aagaaacctg ctttgcggaa gaaggcaaaa aactggtggce ggcgagccag 1740
gcggegcetgg gectgattga aggccgcatg gatgataget ggatggaaga agtgattaaa 1800
ctgtgcggcece gcgaactggt gegcgcegcag attgcgattt geggcatgag cacctggagce 1860
aaacgcagcece tgagccagga agatgcgecg cagacccege geccggtgge ggaaattgtg 1920
ccgagcttta ttaacaaaga taccgaaacc attaacatga tgagcgaatt tgtggcgaac 1980
ctgcegecagg aactgaaact gaccctgage gaaatgcage cggegcetgece gcagetgcag 2040
cagcatgtgc cggtgctgaa agatagcagc ctgctgtttg aagaatttaa aaaactgatt 2100
cgcaaccgee agagcgaagce ggcggatage ageccgageg aactgaaata tctgggectg 2160
gatacccata gccgcaaaaa acgccagetg tatagegege tggcgaacaa atgetgecat 2220
gtgggctgca ccaaacgcag cctggcgecge ttttge 2256
<210> SEQ ID NO 98
<211> LENGTH: 894
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion polypeptide
<400> SEQUENCE: 98
cagctgtata gcgegetgge gaacaaatge tgecatgtgg gcetgcaccaa acgcagectg 60
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gegegetttt gcaaacgcag cctgagecge aaaaaacgca gctggatgga agaagtgatt 120
aaactgtgeg gccgegaact ggtgegegeg cagattgega tttgeggeat gagcacctgg 180
agcattgaag gccgcatgga tccgaaageg tgcgataaaa cccataccetg ccegecgtge 240
ceggegeagyg aactgetggg cggeccgage gtgtttetgt ttecegecgaa accgaaagat 300
accctgatga ttagecgecac cccggaagtyg acctgegtgg tggtggatgt gagcecatgaa 360
gatccggaag tgaaatttaa ctggtatgtg gatggegtgg aagtgcataa cgegaaaacc 420
aaaccgcgeg aagaacagta taacagcace tatcgegtgg tgagegtget gaccgtgetg 480
catcaggatt ggctgaacgg caaagaatat aaatgcaaag tgagcaacaa agcgctgecg 540
gegecgattyg aaaaaaccat tagcaaagcg aaaggccage cgcgcgaacce gcaggtgtat 600
accctgeege cgagecgega tgaactgace aaaaaccagg tgagectgac ctgectggtg 660
aaaggctttt atccgagega tattgeggtg gaatgggaaa gcaacggeca gccggaaaac 720
aactataaaa ccaccccgece ggtgectggat agegatggea gettttttet gtatagcaaa 780
ctgaccgtgg ataaaagecg ctggcagecag ggcaacgtgt ttagetgecag cgtgatgeat 840
gaagcgcetge ataaccatta tacccagaaa agcctgagece tgageccggyg caaa 894
<210> SEQ ID NO 99
<211> LENGTH: 894
<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: relaxin fusion polypeptide
<400> SEQUENCE: 99
ccgaaagegt gcgataaaac ccatacctge cegeegtgece cggegecgga actgetggge 60
ggcccgageg tgtttetgtt tecgecgaaa ccgaaagata ccectgatgat tagecgeacce 120
ccggaagtga cctgegtggt ggtggatgtyg agecatgaag atceggaagt gaaatttaac 180
tggtatgtgg atggcgtgga agtgcataac gcgaaaacca aaccgegega agaacagtat 240
aacagcacct atcgegtggt gagegtgetg acegtgetge atcaggattg getgaacgge 300
aaagaatata aatgcaaagt gagcaacaaa gcgctgecgg cgccgattga aaaaaccatt 360
agcaaagcga aaggccagec goegegaacceg caggtgtata cectgecgee gagecgegat 420
gaactgacca aaaaccaggt gagcctgacce tgcctggtga aaggetttta tcecgagegat 480
attgcggtgg aatgggaaag caacggccag ccggaaaaca actataaaac cacccecgecg 540
gtgctggata gcgatggcag cttttttetg tatagcaaac tgaccgtgga taaaagecgc 600
tggcagcagyg gcaacgtgtt tagctgcage gtgatgeatg aagegetgca taaccattat 660
acccagaaaa gcctgagect gageceggge aaaattgaag gecgcatgga tcagetgtat 720
agcgegetgyg cgaacaaatg ctgecatgtg ggetgcacca aacgcagect ggegegettt 780
tgcaaacgca gcctgagecg caaaaaacgce agetggatgg aagaagtgat taaactgtge 840
ggccgegaac tggtgcegege gcagattgeg atttgeggca tgagcacctyg gage 894

<210> SEQ ID NO 100
<211> LENGTH: 165

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 100

relaxin fusion polypeptide
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cagctgtata gegegetgge gaacaaatge
gegegetttt geggeggegyg cagetggatg
ctggtgegeg cgcagattge gatttgegge
<210> SEQ ID NO 101

<211> LENGTH: 171
<212> TYPE: DNA

tgccatgtgg gctgcaccaa acgcagectg
gaagaagtga ttaaactgtg cggccgcgaa

atgagcacct ggage

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin

<400> SEQUENCE: 101
cagctgtata gegegetgge gaacaaatge
gegegetttt geggeggegyg cageggcage
cgcgaactgg tgcgegegea gattgegatt
<210> SEQ ID NO 102

<211> LENGTH: 177
<212> TYPE: DNA

fusion polypeptide

tgccatgtgg gctgcaccaa acgcagectg
tggatggaag aagtgattaa actgtgeggce

tgcggcatga gcacctggag ¢

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin

<400> SEQUENCE: 102
cagctgtata gegegetgge gaacaaatge
gegegetttt geggeggegg cageggegge
tgcggecgeg aactggtgeg cgegeagatt
<210> SEQ ID NO 103

<211> LENGTH: 183
<212> TYPE: DNA

fusion polypeptide

tgccatgtgg gctgcaccaa acgcagectg
ggcagetgga tggaagaagt gattaaactg

gegatttgeg gcatgagcac ctggage

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin

<400> SEQUENCE: 103

cagctgtata gegegetgge gaacaaatge
gegegetttt geggeggegg cageggegge
aaactgtgeg gccgegaact ggtgegegeg
age

<210> SEQ ID NO 104

<211> LENGTH: 189
<212> TYPE: DNA

fusion polypeptide

tgccatgtgg gctgcaccaa acgcagectg
ggcageggea gctggatgga agaagtgatt

cagattgcga tttgcggcat gagcacctgg

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin

<400> SEQUENCE: 104

cagctgtata gegegetgge gaacaaatge
gegegetttt geggeggegg cageggegge
gtgattaaac tgtgcggceg cgaactggtg
acctggage

<210> SEQ ID NO 105

<211> LENGTH: 201
<212> TYPE: DNA

fusion polypeptide

tgccatgtgg gctgcaccaa acgcagectg
ggcageggeg geggcagetg gatggaagaa

cgcegegcaga ttgcgatttyg cggeatgage

<213> ORGANISM: Artificial Sequence

60

120

165

60

120

171

60

120

177

60

120

180

183

60

120

180

189
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<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 105

cagctgtata gcgegetgge gaacaaatge tgecatgtgg gcetgcaccaa acgcagectg 60
gegegetttt geggeggegg cageggegge ggcageggeg geggcagegg cggeggeage 120
tggatggaag aagtgattaa actgtgegge cgecgaactgg tgcgegcegea gattgegatt 180
tgcggcatga gcacctggag ¢ 201
<210> SEQ ID NO 106

<211> LENGTH: 174

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 106

cagctgtata gcgegetgge gaacaaatge tgecatgtgg gcetgcaccaa acgcagectg 60
gegegetttt geggeggegg cageggcegge agcetggatgg aagaagtgat taaactgtge 120
ggccgcegaac tggtgcgege gcagattgeg atttgeggca tgagcacctg gage 174
<210> SEQ ID NO 107

<211> LENGTH: 192

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 107

cagctgtata gcgegetgge gaacaaatge tgecatgtgg gcetgcaccaa acgcagectg 60
gegegetttt geggeggegyg cageggegge ggcageggeg geggcageag ctggatggaa 120
gaagtgatta aactgtgcgg ccgcgaactg gtgcgegege agattgegat ttgeggcatg 180
agcacctgga gc 192
<210> SEQ ID NO 108

<211> LENGTH: 195

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 108

cagctgtata gcgegetgge gaacaaatge tgecatgtgg gcetgcaccaa acgcagectg 60
gegegetttt geggeggegyg cageggegge ggcageggeg geggcagegg cagetggatg 120
gaagaagtga ttaaactgtg cggccgcgaa ctggtgegeg cgcagattge gatttgegge 180
atgagcacct ggagc 195
<210> SEQ ID NO 109

<211> LENGTH: 198

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 109

cagctgtata gcgegetgge gaacaaatge tgecatgtgg gcetgcaccaa acgcagectg 60
gegegetttt geggeggegg cageggegge ggcageggeg geggcagegg cggcagetgg 120
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atggaagaag tgattaaact gtgcggecge gaactggtge gegegcagat tgcgatttge 180
ggcatgagca cctggagce 198
<210> SEQ ID NO 110

<211> LENGTH: 894

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 110

cagctgtata gegegetgge gaacaaatge tgecatgtgg getgcaccaa acgcagectg 60

gegegetttt geggeggegg cageggegge ggcageggca gcetggatgga agaagtgatt 120

aaactgtgeg gccgegaact ggtgegegeg cagattgega tttgeggeat gagcacctgg 180
agcattgaag gccgcatgga tccgaaageg tgcgataaaa cccataccetg ccegecgtge 240
ceggegeagyg aactgetggg cggeccgage gtgtttetgt ttecegecgaa accgaaagat 300
accctgatga ttagecgecac cccggaagtyg acctgegtgg tggtggatgt gagcecatgaa 360
gatccggaag tgaaatttaa ctggtatgtg gatggegtgg aagtgcataa cgegaaaacc 420
aaaccgcgeg aagaacagta taacagcace tatcgegtgg tgagegtget gaccgtgetg 480
catcaggatt ggctgaacgg caaagaatat aaatgcaaag tgagcaacaa agcgctgecg 540
gegecgattyg aaaaaaccat tagcaaagcg aaaggccage cgcgcgaacce gcaggtgtat 600
accctgeege cgagecgega tgaactgace aaaaaccagg tgagectgac ctgectggtg 660
aaaggctttt atccgagega tattgeggtg gaatgggaaa gcaacggeca gccggaaaac 720
aactataaaa ccaccccgece ggtgectggat agegatggea gettttttet gtatagcaaa 780
ctgaccgtgg ataaaagecg ctggcagecag ggcaacgtgt ttagetgecag cgtgatgeat 840
gaagcgcetge ataaccatta tacccagaaa agcctgagece tgageccggyg caaa 894

<210> SEQ ID NO 111

<211> LENGTH: 873

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 111
cagctgtata gegegetgge gaacaaatge tgecatgtgg getgcaccaa acgcagectg 60

gegegetttt geggeggegg cageggegge ggcageggca gcetggatgga agaagtgatt 120

aaactgtgeg gccgegaact ggtgegegeg cagattgega tttgeggeat gagcacctgg 180
agcggeggea geccgacctg cccgacctge cataaatgec cggtgecgga actgetggge 240
ggcccgageg tgtttatttt tecgecgaaa ccgaaagata ttetgetgat tagecagaac 300
gcgaaagtga cctgegtggt ggtggatgtyg agcgaagaag aaccggatgt geagtttage 360
tggtttgtga acaacgtgga agtgcatacc gegcagaccece agceegegega agaacagtat 420
aacagcacct ttegegtggt gagegegetyg ccgattcage atcaggattg gatgagegge 480
aaagaattta aatgcaaagt gaacaacaaa gcgctgecga geccgattga aaaaaccatt 540
agcaaaccga aaggcctggt gegcaaaccg caggtgtatg tgatgggece gecgaccgaa 600
cagctgaccg aacagaccgt gagectgace tgectgacca geggetttet gecgaacgat 660
attggcegtgg aatggaccag caacggccat attgaaaaaa actataaaaa caccgaaccg 720

gtgatggata gcgatggcag cttttttatg tatagcaaac tgaacgtgga acgcagecgc 780
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tgggatagce gegegeogtt tgtgtgecage gtggtgeatg aaggectgca taaccatcat

gtggaaaaaa gcattagccg cccgceceggge aaa

<210> SEQ ID NO 112
<211> LENGTH: 882

<212> TYPE:

DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 112

cagctgtata
gegegetttt
aaactgtgeg
agcggeggea
ctgetgggcyg
agccagaacg
cagtttaget
gaacagtata
atgagcggca
aaaaccatta
ccgaccgaac
ccgaacgata
accgaaccgg
cgcagecget

aaccatcatg

gegegetgge
geggeggegy
gecgegaact
geggeggeag
gecegagegt
cgaaagtgac
ggtttgtgaa
acagcacctt
aagaatttaa
gcaaaccgaa
agctgaccga
ttggcegtgga
tgatggatag
gggatagccyg

tggaaaaaag

<210> SEQ ID NO 113
<211> LENGTH: 891

<212> TYPE:

DNA

gaacaaatgc
cagceggegge
ggtgcgegeg
ccecgacctge
gtttattttt
ctgcgtggtyg
caacgtggaa
tegegtggtyg
atgcaaagtg
aggcctggtyg
acagaccgtyg
atggaccage
cgatggcage
cgegeegttt

cattagcege

tgccatgtygyg

ggcagcggca

cagattgcga

ccgacctgec

ccgecgaaac

gtggatgtga

gtgcataccyg

agcgegetge

aacaacaaag

cgcaaaccge

agcctgacct

aacggccata

ttttttatgt

gtgtgcageg

cegecgggea

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION:

<400> SEQUENCE: 113

cagctgtata

gegegetttt

aaactgtgeg

ageggeggea

gtgccggaac

ctgctgatta

ceggatgtge

cegegegaag

caggattgga

ccgattgaaa

atgggccege

ggctttetge

gegegetgge

gcggeggegy

gecgegaact

gcggeggeayg

tgctgggegg

gccagaacge

agtttagetg

aacagtataa

tgagcggcaa

aaaccattag

cgaccgaaca

cgaacgatat

gaacaaatgc

cageggegge

ggtgcgegeg

cggcggcagce

ccegagegty

gaaagtgacc

gtttgtgaac

cagcaccttt

agaatttaaa

caaaccgaaa

getgaccgaa

tggcgtggaa

tgccatgtygyg

ggcagcggca

cagattgcga

ccgacctgec

tttattttte

tgcgtggtgg

aacgtggaag

cgcgtggtga

tgcaaagtga

ggCCtggth

cagaccgtga

tggaccagca

relaxin fusion polypeptide

getgcaccaa
getggatgga
tttgcggcat
ataaatgccce
cgaaagatat
gcgaagaaga
cgcagaccca
cgattcagca
cgctgecgag
aggtgtatgt
gectgaccag
ttgaaaaaaa
atagcaaact
tggtgcatga

aa

relaxin fusion polypeptide

getgcaccaa

gctggatgga

tttgcggcat

cgacctgeca

cgcecgaaace

tggatgtgag

tgcataccge

gegegetgece

acaacaaagc

gcaaaccgca

gectgacetyg

acggccatat

acgcagectyg

agaagtgatt

gagcacctgg

ggtgccggaa

tctgetgatt

accggatgtyg

gecgegegaa

tcaggattgyg

cccgattgaa

gatgggcccg

cggetttetyg

ctataaaaac

gaacgtggaa

aggcctgeat

acgcagectyg

agaagtgatt

gagcacctgg

taaatgceeg

gaaagatatt

cgaagaagaa

gcagacccag

gattcagcat

getgecgage

ggtgtatgtg

cctgaccage

tgaaaaaaac

840

873

60

120

180

240

300

360

420

480

540

600

660

720

780

840

882

60

120

180

240

300

360

420

480

540

600

660

720
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189 190

-continued
tataaaaaca ccgaaccggt gatggatagc gatggcagcet tttttatgta tagcaaactg 780
aacgtggaac gcagccgctg ggatagccge gegecegtttg tgtgcagegt ggtgcatgaa 840
ggcctgcata accatcatgt ggaaaaaagc attagccgec cgccgggcaa a 891

<210> SEQ ID NO 114

<211> LENGTH: 876

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 114

ccgacctgee cgacctgeca taaatgeceg gtgecggaac tgetgggegyg cccgagegtg 60
tttattttte cgccgaaacc gaaagatatt ctgctgatta gecagaacge gaaagtgacce 120
tgcgtggtgyg tggatgtgag cgaagaagaa ccggatgtge agtttagetg gtttgtgaac 180
aacgtggaag tgcataccge gcagacccag ccgegcgaag aacagtataa cagcaccttt 240
cgegtggtga gegegetgece gattcageat caggattgga tgagcggcaa agaatttaaa 300
tgcaaagtga acaacaaagc gctgccgage ccgattgaaa aaaccattag caaaccgaaa 360
ggcctggtge gcaaaccgca ggtgtatgtyg atgggcccge cgaccgaaca gctgaccgaa 420
cagaccgtga gectgacctg cctgaccage ggetttetge cgaacgatat tggegtggaa 480
tggaccagca acggccatat tgaaaaaaac tataaaaaca ccgaaccggt gatggatage 540
gatggcagcet tttttatgta tagcaaactyg aacgtggaac gcagccgetyg ggatagecge 600
gegeegtttyg tgtgcagegt ggtgcatgaa ggcectgcata accatcatgt ggaaaaaagce 660
attagccgece cgccgggcaa aggceggcage ccgcagetgt atagegeget ggcgaacaaa 720
tgctgccatyg tgggctgecac caaacgcage ctggegeget tttgeggegyg cggcagegge 780

ggcggcageyg gcagetggat ggaagaagtyg attaaactgt geggecgega actggtgege 840

gcgcagattg cgatttgcgg catgagcacc tggagce 876

<210> SEQ ID NO 115

<211> LENGTH: 885

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 115

ccgacctgee cgacctgeca taaatgeceg gtgecggaac tgetgggegyg cccgagegtg 60
tttattttte cgccgaaacc gaaagatatt ctgctgatta gecagaacge gaaagtgacce 120
tgcgtggtgyg tggatgtgag cgaagaagaa ccggatgtge agtttagetg gtttgtgaac 180
aacgtggaag tgcataccge gcagacccag ccgegcgaag aacagtataa cagcaccttt 240
cgegtggtga gegegetgece gattcageat caggattgga tgagcggcaa agaatttaaa 300
tgcaaagtga acaacaaagc gctgccgage ccgattgaaa aaaccattag caaaccgaaa 360
ggcctggtge gcaaaccgca ggtgtatgtyg atgggcccge cgaccgaaca gctgaccgaa 420
cagaccgtga gectgacctg cctgaccage ggetttetge cgaacgatat tggegtggaa 480
tggaccagca acggccatat tgaaaaaaac tataaaaaca ccgaaccggt gatggatage 540
gatggcagcet tttttatgta tagcaaactyg aacgtggaac gcagccgetyg ggatagecge 600
gegeegtttyg tgtgcagegt ggtgcatgaa ggcectgcata accatcatgt ggaaaaaagce 660

attagccgece cgccgggcaa aggceggcage ggeggcagece cgcagetgta tagegegetg 720
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191

-continued

192

gcgaacaaat gctgccatgt gggctgcace aaacgcagece tggegegett ttgeggegge

ggcageggeyg geggcagegg cagcetggatyg gaagaagtga ttaaactgtyg cggecgegaa
ctggtgegeyg cgcagattge gatttgegge atgagcacct ggage

<210> SEQ ID NO 116

<211> LENGTH: 894

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 116

ccgacctgee cgacctgeca taaatgeceg gtgecggaac tgetgggegyg cccgagegtg
tttattttte cgccgaaacc gaaagatatt ctgctgatta gecagaacge gaaagtgacce
tgcgtggtgyg tggatgtgag cgaagaagaa ccggatgtge agtttagetg gtttgtgaac
aacgtggaag tgcataccge gcagacccag ccgegcgaag aacagtataa cagcaccttt
cgegtggtga gegegetgece gattcageat caggattgga tgagcggcaa agaatttaaa
tgcaaagtga acaacaaagc gctgccgage ccgattgaaa aaaccattag caaaccgaaa
ggcctggtge gcaaaccgca ggtgtatgtyg atgggcccge cgaccgaaca gctgaccgaa
cagaccgtga gectgacctg cctgaccage ggetttetge cgaacgatat tggegtggaa
tggaccagca acggccatat tgaaaaaaac tataaaaaca ccgaaccggt gatggatage
gatggcagcet tttttatgta tagcaaactyg aacgtggaac gcagccgetyg ggatagecge
gegeegtttyg tgtgcagegt ggtgcatgaa ggcectgcata accatcatgt ggaaaaaagce
attagccgece cgccgggcaa aggceggcage ggeggcageg geggcagece gcagetgtat
agcgegetgyg cgaacaaatg ctgecatgtg ggetgcacca aacgcagect ggegegettt
tgcggeggeg gcagceggegg cggcagegge agetggatgg aagaagtgat taaactgtge
ggccgegaac tggtgcegege gcagattgeg atttgeggca tgagcacctyg gage

<210> SEQ ID NO 117

<211> LENGTH: 24

<212> TYPE: PRT

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 117

Gln Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr
1 5 10 15

Lys Arg Ser Leu Ala Arg Phe Cys
20

<210> SEQ ID NO 118

<211> LENGTH: 16

<212> TYPE: PRT

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 118
Lys Cys Cys His Val Gly Cys Thr Lys Arg Ser Leu Ala Arg Phe Cys

1 5 10 15

<210> SEQ ID NO 119

<211> LENGTH: 28

<212> TYPE: PRT

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 119

780

840

885

60

120

180

240

300

360

420

480

540

600

660

720

780

840

894
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-continued

194

Ser Trp Met Glu Glu Val Ile Lys Leu Cys Gly Arg Glu Leu Val Arg

1

5

10

Ala Gln Ile Ala Ile Cys Gly Met Ser Thr Trp Ser

<210>
<211>
<212>
<213>

<400>

Asp

Asp

Gly

65

Asn

Trp

Pro

Glu

Asn

145

Ile

Thr

Lys

Cys

Leu
225

<210>
<211>
<212>
<213>

<400>

Ser

Glu

20

PRT

SEQUENCE :

Lys Ala Cys

Leu

Thr

Val

Val

Ser

Leu

Ala

Pro

130

Gln

Ala

Thr

Leu

Ser

210

Ser

Leu

Leu

35

Ser

Glu

Thr

Asn

Pro

115

Gln

Val

Val

Pro

Thr

195

Val

Leu

Gly

20

Met

His

Val

Tyr

Gly

100

Ile

Val

Ser

Glu

Pro

180

Val

Met

Ser

PRT

SEQUENCE :

Cys Pro Thr

Ser Val Phe

20

Gln Asn Ala

35

Pro Asp Val

50

SEQ ID NO 120
LENGTH:
TYPE :
ORGANISM:

231

Homo Sapiens

120

Asp

5

Gly

Ile

Glu

His

Arg

85

Lys

Glu

Tyr

Leu

Trp

165

Val

Asp

His

Pro

SEQ ID NO 121
LENGTH:
TYPE :
ORGANISM:

226

Lys

Pro

Ser

Asp

Asn

70

Val

Glu

Lys

Thr

Thr

150

Glu

Leu

Lys

Glu

Gly
230

Thr

Ser

Arg

Pro

55

Ala

Val

Tyr

Thr

Leu

135

Cys

Ser

Asp

Ser

Ala

215

Lys

His

Val

Thr

40

Glu

Lys

Ser

Lys

Ile

120

Pro

Leu

Asn

Ser

Arg

200

Leu

25

Thr

Phe

25

Pro

Val

Thr

Val

Cys

105

Ser

Pro

Val

Gly

Asp

185

Trp

His

Rattus Norvegicus

121

Cys

5

Ile

Lys

Gln

His

Phe

Val

Phe

Lys

Pro

Thr

Ser
55

Cys

Pro

Cys

40

Trp

Pro

Lys

25

Val

Phe

Cys Pro
10

Leu Phe

Glu Vval

Lys Phe

Lys Pro

75
Leu Thr
90
Lys Val
Lys Ala
Ser Arg
Lys Gly
155
Gln Pro
170
Gly Ser

Gln Gln

Asn His

Val Pro
10
Pro Lys

Val Val

Val Asn

Pro

Pro

Thr

Asn

60

Arg

Val

Ser

Lys

Asp

140

Phe

Glu

Phe

Gly

Tyr
220

Glu

Asp

Asp

Asn
60

Cys

Pro

Cys

45

Trp

Glu

Leu

Asn

Gly

125

Glu

Tyr

Asn

Phe

Asn

205

Thr

Leu

Ile

Val

45

Val

Pro

Lys

30

Val

Tyr

Glu

His

Lys

110

Gln

Leu

Pro

Asn

Leu

190

Val

Gln

Leu

Leu

30

Ser

Glu

15

Ala

15

Pro

Val

Val

Gln

Gln

95

Ala

Pro

Thr

Ser

Tyr

175

Tyr

Phe

Lys

Gly
15
Leu

Glu

Val

Pro

Lys

Val

Asp

Tyr

80

Asp

Leu

Arg

Lys

Asp

160

Lys

Ser

Ser

Ser

Gly

Ile

Glu

His
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196

Thr

65

Glu

Lys

Thr

145

Thr

Met

Arg

Glu

Gly
225

<210>
<211>
<212>
<213>

<400>

Ala

Val

Phe

Thr

Met

130

Cys

Ser

Asp

Ser

Gly

210

Lys

Gln

Ser

Lys

Ile

115

Gly

Leu

Asn

Ser

Arg

195

Leu

Val Pro Asp

1

Thr

Asp

Ile

Gly
65

Ala

Arg

Asn

Pro

145

Cys

Cys

Lys

Lys

Gly

Arg

50

Leu

Ala

Val

Gly

Ile

130

Leu

Ala

Gly

Cys

Cys

Pro

35

Ala

Val

Glu

Ala

Lys

115

Pro

Glu

Asp

Cys

Leu

Thr

Ala

Cys

100

Ser

Pro

Thr

Gly

Asp

180

Trp

His

PRT

SEQUENCE :

Lys

Gln

20

Ser

Ile

Tyr

Phe

Val

100

Lys

Ile

Lys

Gly

Ser
180

Lys

Gln Pro
70

Leu Pro
85

Lys Val

Lys Pro

Pro Thr

Ser Gly

150
His Ile
165
Gly Ser

Asp Ser

Asn His

SEQ ID NO 122
LENGTH:
TYPE :
ORGANISM: Homo Sapiens

679

122

Thr Val
5

Ser Phe

Val Ala

Ala Ala

Asp Ala
70

Tyr Gly
85

Val Lys

Ser Cys

Gly Leu

Ala Val
150

Thr Asp
165

Thr Leu

Asp Gly

Arg

Ile

Asn

Lys

Glu

135

Phe

Glu

Phe

Arg

His
215

Arg

Arg

Cys

Asn

55

Tyr

Ser

Lys

His

Leu

135

Ala

Phe

Asn

Ala

Glu

Gln

Asn

Gly

120

Gln

Leu

Lys

Phe

Ala

200

Val

Trp

Asp

Val

Glu

Leu

Lys

Asp

Thr

120

Tyr

Asn

Pro

Gln

Gly

Glu

His

Lys

105

Leu

Leu

Pro

Asn

Met

185

Pro

Glu

Cys

His

25

Lys

Ala

Ala

Glu

Ser

105

Gly

Cys

Phe

Gln

Tyr
185

Asp

Gln

Gln

90

Ala

Val

Thr

Asn

Tyr

170

Tyr

Phe

Lys

Ala

10

Met

Lys

Asp

Pro

Asp

Gly

Leu

Asp

Phe

Leu

170

Phe

Val

Tyr

75

Asp

Leu

Arg

Glu

Asp

155

Lys

Ser

Val

Ser

Val

Lys

Ala

Ala

Asn

75

Pro

Phe

Gly

Leu

Ser
155
Cys

Gly

Ala

Trp

Pro

Lys

Gln

140

Ile

Asn

Lys

Cys

Ile
220

Ser

Ser

Ser

Val

60

Asn

Gln

Gln

Arg

Pro

140

Gly

Gln

Tyr

Phe

Ser

Met

Ser

Pro

125

Thr

Gly

Thr

Leu

Ser

205

Ser

Glu

Val

Tyr

45

Thr

Leu

Thr

Met

Ser

125

Glu

Ser

Leu

Ser

Val

Thr

Ser

Pro

110

Gln

Val

Val

Glu

Asn

190

Val

Arg

His

Ile

30

Leu

Leu

Lys

Phe

Asn

110

Ala

Pro

Cys

Cys

Gly

190

Lys

Phe

Gly

95

Ile

Val

Ser

Glu

Pro

175

Val

Val

Pro

Glu

15

Pro

Asp

Asp

Pro

Tyr

95

Gln

Gly

Arg

Ala

Pro

175

Ala

His

Arg

Lys

Glu

Tyr

Leu

Trp

160

Val

Glu

His

Pro

Ala

Ser

Cys

Ala

Val

80

Tyr

Leu

Trp

Lys

Pro
160
Gly

Phe

Ser
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198

Thr
Leu
225

Cys

Gly

Asp

Leu

Glu

385

Lys

Asn

Lys

Ser

Gly

465

Ser

Leu

Gly

Asp

Lys

545

Leu

Cys

Lys

Gly

Ile

210

Leu

His

Gly

Phe

Gly

290

Pro

Ala

Glu

Lys

Ser

370

Ala

Cys

Cys

Lys

Cys

450

Leu

Glu

Cys

Tyr

Val

530

Asn

Leu

His

Glu

Ser
610

195

Phe

Cys

Leu

Lys

Gly

275

Lys

Pro

Ile

Cys

Cys

355

Ala

Asp

Gly

Glu

Ser

435

His

Leu

Gly

Met

Tyr

515

Ala

Pro

Cys

Leu

Ala
595

Asn

Glu

Leu

Ala

Glu

260

Lys

Asp

Arg

Arg

Lys

340

Asp

Glu

Ala

Leu

Asp

420

Ala

Thr

Tyr

Cys

Gly

500

Gly

Phe

Asp

Leu

Ala
580

Cys

Val

Asn

Asp

Gln

245

Asp

Asp

Leu

Met

Asn

325

Pro

Glu

Thr

Met

Val

405

Thr

Ser

Ala

Asn

Ala

485

Ser

Tyr

Val

Pro

Asp

565

Arg

Val

Thr

Leu

Asn

230

Val

Leu

Lys

Leu

Asp

310

Leu

Val

Trp

Thr

Ser

390

Pro

Pro

Asp

Val

Lys

470

Pro

Gly

Thr

Lys

Trp

550

Gly

Ala

His

Ala

215

Thr

Pro

Ile

Ser

Phe

295

Ala

Arg

Lys

Ser

Glu

375

Leu

Val

Glu

Leu

Gly

455

Ile

Gly

Leu

Gly

His

535

Ala

Thr

Pro

Lys

Cys
615

200

Asn

Arg

Ser

Trp

Lys

280

Lys

Lys

Glu

Trp

Val

360

Asp

Asp

Leu

Ala

Thr

440

Arg

Asn

Ser

Asn

Ala

520

Gln

Lys

Arg

Asn

Ile
600

Ser

Lys

Lys

His

Glu

265

Glu

Asp

Met

Gly

Cys

345

Asn

Cys

Gly

Ala

Gly

425

Trp

Thr

His

Lys

Leu

505

Phe

Thr

Asn

Lys

His

585

Leu

Gly

Ala

Pro

Thr

250

Leu

Phe

Ser

Tyr

Thr

330

Ala

Ser

Ile

Gly

Glu

410

Tyr

Asp

Ala

Cys

Lys

490

Cys

Arg

Val

Leu

Pro
570
Ala

Arg

Asn

Asp

Val

235

Val

Leu

Gln

Ala

Leu

315

Cys

Leu

Val

Ala

Phe

395

Asn

Phe

Asn

Gly

Arg

475

Asp

Glu

Cys

Pro

Asn

555

Val

Val

Gln

Phe

Arg

220

Asp

Val

Asn

Leu

His

300

Gly

Pro

Ser

Gly

Lys

380

Val

Tyr

Ala

Leu

Trp

460

Phe

Ser

Pro

Leu

Gln

540

Glu

Glu

Val

Gln

Cys
620

205

Asp

Glu

Ala

Gln

Phe

285

Gly

Tyr

Glu

His

Lys

365

Ile

Tyr

Asn

Val

Lys

445

Asn

Asp

Ser

Asn

Val

525

Asn

Lys

Glu

Thr

Gln
605

Leu

Gln

Tyr

Arg

Ala

270

Ser

Phe

Glu

Ala

His

350

Ile

Met

Ile

Lys

Ala

430

Gly

Ile

Glu

Leu

Asn

510

Glu

Thr

Asp

Tyr

Arg

590

His

Phe

Tyr

Lys

Ser

255

Gln

Ser

Leu

Tyr

Pro

335

Glu

Glu

Asn

Ala

Ser

415

Val

Lys

Pro

Phe

Cys

495

Lys

Lys

Gly

Tyr

Ala
575
Lys

Leu

Arg

Glu

Asp

240

Met

Glu

Pro

Lys

Val

320

Thr

Arg

Cys

Gly

Gly

400

Asp

Val

Lys

Met

Phe

480

Lys

Glu

Gly

Gly

Glu

560

Asn

Asp

Phe

Ser
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200

Glu
625
Leu

Lys

Ala

Thr

His

Ala

Cys

Lys

Asp

Val

Thr
675

Asp Leu Leu Phe

630

Arg Asn Thr Tyr

645

Gly Asn Leu Arg

660

Phe Arg

<210> SEQ ID NO 123
<211> LENGTH: 585
<212> TYPE:

<213> ORGANISM:

PRT

<400> SEQUENCE: 123

Asp

1

Glu

Gln

Phe

Ser

65

Arg

Glu

Pro

Asp

Arg

145

Tyr

Cys

Ser

Arg

Lys

225

Arg

Ser

Cys

Ala

Asn

Cys

Ala

50

Leu

Glu

Arg

Arg

Asn

130

His

Lys

Leu

Ala

Ala

210

Ala

His

Ala

Lys

Ile
290

Ala

His

Phe

Pro

35

Lys

His

Thr

Asn

Leu

115

Glu

Pro

Ala

Leu

Lys

195

Phe

Glu

Thr

Asp

Leu
275

Ala

Ala

Lys Ser
5

Lys Ala

20

Phe Glu

Thr Cys

Thr Leu

Tyr Gly

Glu Cys

100

Val Arg

Glu Thr

Tyr Phe

Ala Phe

165

Pro Lys
180

Gln Arg

Lys Ala

Phe Ala

Glu Cys
245

Leu Ala
260
Lys Glu

Glu Val

Asp Phe

Arg

Glu

Leu

Asp

Val

Phe

70

Glu

Phe

Pro

Phe

Tyr

150

Thr

Leu

Leu

Trp

Glu

230

Cys

Lys

Cys

Glu

Val

Pro

Homo Sapiens

Val

Val

His

Ala

55

Gly

Met

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala

215

Val

His

Tyr

Cys

Asn
295

Glu

Arg

Glu

Lys

Ala

Leu

Val

40

Asp

Asp

Ala

Gln

Val

120

Lys

Pro

Cys

Glu

Cys

200

Val

Ser

Gly

Ile

Glu
280

Asp

Ser

Asp

Lys

Cys
665

His

Ile

Lys

Glu

Lys

Asp

His

105

Asp

Lys

Glu

Cys

Leu

185

Ala

Ala

Lys

Asp

Cys

265

Lys

Glu

Lys

Asp
Tyr
650

Ser

Arg

10

Ala

Leu

Ser

Leu

Cys

90

Lys

Val

Tyr

Leu

Gln

170

Arg

Ser

Arg

Leu

Leu

250

Glu

Pro

Met

Asp

Thr
635

Leu

Thr

Phe

Phe

Val

Ala

Cys

75

Cys

Asp

Met

Leu

Leu

155

Ala

Asp

Leu

Leu

Val

235

Leu

Asn

Leu

Pro

Val

Val Cys Leu

Gly Glu Glu

Ser Ser Leu

Lys

Ala

Asn

Glu

60

Thr

Ala

Asp

Cys

Tyr

140

Phe

Ala

Glu

Gln

Ser

220

Thr

Glu

Gln

Leu

Ala
300

Cys

Asp

Gln

Glu

45

Asn

Val

Lys

Asn

Thr

125

Glu

Phe

Asp

Gly

Lys

205

Gln

Asp

Cys

Asp

Glu
285

Asp

Lys

670

Leu

Tyr

30

Val

Cys

Ala

Gln

Pro

110

Ala

Ile

Ala

Lys

Lys

190

Phe

Arg

Leu

Ala

Ser

270

Lys

Leu

Asn

Ala
Tyr
655

Leu

Gly

15

Leu

Thr

Asp

Thr

Glu

95

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp

255

Ile

Ser

Pro

Tyr

Lys
640
Val

Glu

Glu

Gln

Glu

Lys

Leu

80

Pro

Leu

His

Arg

Arg

160

Ala

Ser

Glu

Pro

Lys

240

Asp

Ser

His

Ser

Ala
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202

305

Glu

Arg

Tyr

Cys

Gln

385

Tyr

Gln

Ala

Glu

465

Leu

Tyr

Ile

Leu

Lys

545

Ala

Ala

Ala

His

Glu

Tyr

370

Asn

Lys

Val

Gly

Glu

450

Lys

Val

Val

Cys

Val

530

Ala

Asp

Ala

Lys

Pro

Thr

355

Ala

Leu

Phe

Ser

Ser

435

Asp

Thr

Asn

Pro

Thr

515

Glu

Val

Asp

Ser

Asp

Asp

340

Thr

Lys

Ile

Gln

Thr

420

Lys

Tyr

Pro

Arg

Lys

500

Leu

Leu

Met

Lys

Gln
580

Val

325

Tyr

Leu

Val

Lys

Asn

405

Pro

Cys

Leu

Val

Arg

485

Glu

Ser

Val

Asp

Glu

565

Ala

<210> SEQ ID NO 124

<211> LENGTH:

<212> TYPE:

<213> ORGANISM: Homo Sapiens

PRT

<400> SEQUENCE:

24

124

310

Phe

Ser

Glu

Phe

Gln

390

Ala

Thr

Cys

Ser

Ser

470

Pro

Phe

Glu

Lys

Asp

550

Thr

Ala

Leu

Val

Lys

Asp

375

Asn

Leu

Leu

Lys

Val

455

Asp

Cys

Asn

Lys

His

535

Phe

Cys

Leu

Gly

Val

Cys

360

Glu

Cys

Leu

Val

His

440

Val

Arg

Phe

Ala

Glu

520

Lys

Ala

Phe

Gly

Met

Leu

345

Cys

Phe

Glu

Val

Glu

425

Pro

Leu

Val

Ser

Glu

505

Arg

Pro

Ala

Ala

Leu
585

Phe

330

Leu

Ala

Lys

Leu

Arg

410

Val

Glu

Asn

Thr

Ala

490

Thr

Gln

Lys

Phe

Glu
570

315

Leu

Leu

Ala

Pro

Phe

395

Tyr

Ser

Ala

Gln

Lys

475

Leu

Phe

Ile

Ala

Val

555

Glu

Tyr

Arg

Ala

Leu

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Thr

Lys

Thr

540

Glu

Gly

Glu

Leu

Asp

365

Val

Gln

Lys

Asn

Arg

445

Cys

Cys

Val

Phe

Lys

525

Lys

Lys

Lys

Tyr

Ala

350

Pro

Glu

Leu

Lys

Leu

430

Met

Val

Thr

Asp

His

510

Glu

Cys

Lys

Ala

335

Lys

His

Glu

Gly

Val

415

Gly

Pro

Leu

Glu

Glu

495

Ala

Thr

Gln

Cys

Leu
575

320

Arg

Thr

Glu

Pro

Glu

400

Pro

Lys

Cys

His

Ser

480

Thr

Asp

Ala

Leu

Lys

560

Val

Asp Val Leu Ala Gly Leu Ser Ser Ser Cys Cys Lys Trp Gly Cys Ser

1

5

Lys Ser Glu Ile Ser Ser Leu Cys

<210>
<211>
<212>
<213>

<400>

20

PRT

SEQUENCE :

27

SEQ ID NO 125
LENGTH:
TYPE :
ORGANISM: Homo Sapiens

125

10

15

Arg Ala Ala Pro Tyr Gly Val Arg Leu Cys Gly Arg Glu Phe Ile Arg

1

5

10

Ala Val Ile Phe Thr Cys Gly Gly Ser Arg Trp

15
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204

20

<210> SEQ ID NO 126
<211> LENGTH: 15

<212> TYPE:

<213> ORGANISM:

PRT

<400> SEQUENCE: 126

Cys Cys Lys Trp

1

5

<210> SEQ ID NO 127
<211> LENGTH: 72

<212> TYPE:

DNA

Homo Sapiens

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 127

25

10

Gly Cys Ser Lys Ser Glu Ile Ser Ser Leu Cys

15

cagctgtata gegegetgge gaacaaatge tgecatgtgg getgcaccaa acgcagectg

gegegetttt

gc

<210> SEQ ID NO 128
<211> LENGTH: 48

<212> TYPE:

DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 128

aaatgctgee atgtgggetg caccaaacge agectggege gettttge

<210> SEQ ID NO 129
<211> LENGTH: 84

<212> TYPE:

DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 129

agctggatgg aagaagtgat taaactgtge ggecgegaac tggtgegege gcagattgeg

atttgcggca tgagcacctg gage

<210> SEQ ID NO 130
<211> LENGTH: 693

<212> TYPE:

DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 130

ccgaaagegt

ggcccgagcg

ccggaagtga

tggtatgtgg

aacagcacct

aaagaatata

agcaaagcga

gaactgacca

attgeggtgg

gtgctggata

tggcagcagg

acccagaaaa

gcgataaaac

tgtttetgtt

cctgegtggt

atggcgtgga

atcgegtggt

aatgcaaagt

aaggccagec

aaaaccaggt

aatgggaaag

gecgatggeag

gcaacgtgtt

gectgagect

ccatacctge

tcegecgaaa

ggtggatgtg

agtgcataac

gagcgtgetg

gagcaacaaa

gegegaaccyg

gagcctgace

caacggccag

cttttttety

tagctgcage

gagcccgggce

cegecgtgec

ccgaaagata

agccatgaag

gcgaaaacca

accgtgetge

gegetgeegg

caggtgtata

tgcctggtga

ccggaaaaca

tatagcaaac

gtgatgcatg

aaa

cggcgccgga

ccctgatgat

atccggaagt

aaccgegega

atcaggattyg

cgccgattga

cecectgecgee

aaggctttta

actataaaac

tgaccgtgga

aagcgcetgea

actgctggge

tagccgcace

gaaatttaac

agaacagtat

getgaacgge

aaaaaccatt

gagccgegat

tccgagegat

cacccegecg

taaaagccge

taaccattat

60

72

48

60

84

60

120

180

240

300

360

420

480

540

600

660

693
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206

<210> SEQ ID NO 131

<211> LENGTH: 678

<212> TYPE: DNA

<213> ORGANISM: Rattus Norvegicus

<400> SEQUENCE: 131

acctgcccga cctgecataa atgeceggtyg ccggaactge tgggeggece gagegtgttt
atttttcege cgaaaccgaa agatattetg ctgattagec agaacgcgaa agtgacctge
gtggtggtgyg atgtgagcga agaagaaccyg gatgtgcagt ttagetggtt tgtgaacaac
gtggaagtgce ataccgcgca gacccagcceg cgcgaagaac agtataacag cacctttege
gtggtgageg cgctgccgat tcagcatcag gattggatga geggcaaaga atttaaatge
aaagtgaaca acaaagcgct gecgageccg attgaaaaaa ccattagcaa accgaaaggce
ctggtgegea aaccgcaggt gtatgtgatg ggecegecga cegaacaget gaccgaacag
accgtgagece tgacctgect gaccagegge tttetgecga acgatattgg cgtggaatgg
accagcaacg gccatattga aaaaaactat aaaaacaccg aaccggtgat ggatagcgat
ggcagctttt ttatgtatag caaactgaac gtggaacgca gecgetggga tageegegeg
cegtttgtgt gecagegtggt geatgaagge ctgcataacce atcatgtgga aaaaagcatt
agccgecege cgggcaaa

<210> SEQ ID NO 132

<211> LENGTH: 2037

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 132

gtgccggata aaaccgtgeg ctggtgegeyg gtgagcgaac atgaagcgac caaatgecag
agctttegeg atcatatgaa aagegtgatt ccgagegatg gecegagegt ggegtgegtg
aaaaaagcga gctatctgga ttgcattege gegattgegg cgaacgaage ggatgeggtg
accctggatyg cgggectggt gtatgatgeg tatctggege cgaacaacct gaaaccggtg
gtggcggaat tttatggcag caaagaagat ccgcagacct tttattatge ggtggeggtyg
gtgaaaaaag atagcggctt tcagatgaac cagctgcegeg gcaaaaaaag ctgccatacc
ggcctgggee gcagegeggg ctggaacatt ccgattggece tgetgtattyg cgatetgeeg
gaaccgcegca aaccgctgga aaaageggtyg gcegaactttt ttageggeag ctgegegecg
tgcgeggatyg gcaccgattt teecgecagetyg tgecagetgt gecegggetyg cggetgeage
accctgaacce agtattttgg ctatagegge gegtttaaat gectgaaaga tggegeggge
gatgtggegt ttgtgaaaca tagcaccatt tttgaaaacc tggcgaacaa ageggatcge
gatcagtatg aactgctgtg cctggataac acccgcaaac cggtggatga atataaagat
tgccatctgg cgcaggtgece gagcecatace gtggtggege geagcatggg cggcaaagaa
gatctgattt gggaactgct gaaccaggceyg caggaacatt ttggcaaaga taaaagcaaa
gaatttcagce tgtttagcag cccgcatgge aaagatctge tgtttaaaga tagegegeat
ggctttetga aagtgccgec gegcatggat gcegaaaatgt atctgggeta tgaatatgtg
accgcgatte gcaacctgeg cgaaggcace tgeccggaag cgccgaccega tgaatgcaaa
ceggtgaaat ggtgegeget gagecatcat gaacgectga aatgcgatga atggagegtg
aacagcegtgg gcaaaattga atgegtgage geggaaacca ccgaagattg cattgcgaaa

attatgaacg gcgaagcgga tgcgatgage ctggatggeg getttgtgta tattgeggge

60

120

180

240

300

360

420

480

540

600

660

678

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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208

-continued
aaatgcggcece tggtgccggt getggcggaa aactataaca aaagcgataa ctgcgaagat 1260
accccggaag cgggctattt tgeggtggceg gtggtgaaaa aaagcgcgag cgatctgacce 1320
tgggataacc tgaaaggcaa aaaaagctgce cataccgegyg tgggccgcac cgcgggetgg 1380
aacattccga tgggcctgcet gtataacaaa attaaccatt geccgctttga tgaatttttt 1440
agcgaaggcet gcgegecggg cagcaaaaaa gatagcagece tgtgcaaact gtgcatggge 1500
agcggectga acctgtgcga accgaacaac aaagaaggcet attatggeta taccggegeg 1560
tttcgetgee tggtggaaaa aggcgatgtg gcgtttgtga aacatcagac cgtgccgcag 1620
aacaccggceg gcaaaaaccce ggatcegtgg gegaaaaacce tgaacgaaaa agattatgaa 1680
ctgctgtgece tggatggcac ccgcaaaccg gtggaagaat atgcgaactg ccatctggeg 1740
cgegegecga accatgeggt ggtgacccge aaagataaag aagegtgcegt gcataaaatt 1800
ctgcgcecage agcagcatct gtttggcage aacgtgaccg attgcagcgg caacttttgce 1860
ctgtttegca gcgaaaccaa agatctgcectg tttegcgatg ataccgtgtg cctggcgaaa 1920
ctgcatgatc gcaacaccta tgaaaaatat ctgggcgaag aatatgtgaa agcggtgggce 1980
aacctgcgca aatgcagcac cagcagcctg ctggaagegt gcaccttteg cecgeecg 2037
<210> SEQ ID NO 133
<211> LENGTH: 1755
<212> TYPE: DNA
<213> ORGANISM: Homo Sapiens
<400> SEQUENCE: 133
gatgcgcata aaagcgaagt ggcgcatcge tttaaagatc tgggcgaaga aaactttaaa 60
gegetggtyge tgattgegtt tgcgecagtat ctgcagcagt geccgtttga agatcatgtg 120
aaactggtga acgaagtgac cgaatttgcg aaaacctgeg tggcggatga aagcgcggaa 180
aactgcgata aaagcctgca taccctgttt ggcgataaac tgtgcaccgt ggcgaccctg 240
cgcgaaacct atggcgaaat ggcggattge tgegcgaaac aggaaccgga acgcaacgaa 300
tgctttetge agcataaaga tgataacccg aacctgcege gectggtgeyg cccggaagtyg 360
gatgtgatgt gcaccgcgtt tcatgataac gaagaaacct ttctgaaaaa atatctgtat 420
gaaattgcge gecgecatce gtatttttat gegecggaac tgctgttttt tgegaaacge 480
tataaagcgg cgtttaccga atgctgecag geggceggata aageggcegtyg cctgetgecg 540
aaactggatg aactgcgcga tgaaggcaaa gcgagcageg cgaaacagceyg cctgaaatge 600
gegagectyge agaaatttgg cgaacgcgeg tttaaagegt gggceggtgge gegectgage 660
cagcgettte cgaaagcgga atttgcggaa gtgagcaaac tggtgaccga tctgaccaaa 720
gtgcataccyg aatgctgcca tggegatcetg ctggaatgeg cggatgatcg cgeggatctg 780
gcgaaatata tttgcgaaaa ccaggatagc attagcagca aactgaaaga atgctgcgaa 840
aaaccgctge tggaaaaaag ccattgcatt geggaagtgg aaaacgatga aatgccggceg 900
gatctgecga gectggegge ggattttgtg gaaagcaaag atgtgtgcaa aaactatgeg 960
gaagcgaaag atgtgtttct gggcatgttt ctgtatgaat atgcgcgeccg ccatccggat 1020
tatagcgtgg tgctgctgcet gegectggceg aaaacctatg aaaccaccct ggaaaaatgce 1080
tgcgecggegg cggatccgca tgaatgctat gcgaaagtgt ttgatgaatt taaaccgetg 1140
gtggaagaac cgcagaacct gattaaacag aactgcgaac tgtttgaaca gctgggcgaa 1200
tataaatttc agaacgcgct gctggtgcge tataccaaaa aagtgccgca ggtgagcacce 1260
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-continued

210

ccgacectgyg tggaagtgag ccgcaacctyg ggcaaagtgg gcagcaaatg ctgcaaacat
ccggaagega aacgcatgece gtgegeggaa gattatctga gegtggtget gaaccagetg
tgcgtgetge atgaaaaaac cccggtgage gatcgegtga ccaaatgetg caccgaaage
ctggtgaacce gecgecegtg ctttagegeg ctggaagtgg atgaaaccta tgtgecgaaa
gaatttaacg cggaaacctt tacctttcat geggatattt geaccctgag cgaaaaagaa
cgccagatta aaaaacagac cgcgetggtg gaactggtga aacataaacce gaaagcgacce
aaagaacagc tgaaagcggt gatggatgat tttgeggegt ttgtggaaaa atgctgcaaa
gecggatgata aagaaacctg ctttgcggaa gaaggcaaaa aactggtgge ggcgagecag

geggegetgg gectg

<210> SEQ ID NO 134

<211> LENGTH: 72

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 134
gatgtgctgg cgggectgag cagcagetge tgcaaatggg getgcagcaa aagcgaaatt

agcagcctgt ge

<210> SEQ ID NO 135

<211> LENGTH: 81

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 135
cgegeggege cgtatggegt gegectgtge ggecgegaat ttattegege ggtgattttt

acctgeggeyg gcagecgetyg g

<210> SEQ ID NO 136

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Homo Sapiens

<400> SEQUENCE: 136

tgctgcaaat ggggctgcag caaaagcgaa attagcagec tgtge

<210> SEQ ID NO 137

<211> LENGTH: 6

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 137

Gly Gly Gly Ser Gly Gly
1 5

<210> SEQ ID NO 138

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 138

Gly Gly Gly Ser Gly Gly Gly
1 5

1320

1380

1440

1500

1560

1620

1680

1740

1755

60

72

60

81

45
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<210> SEQ ID NO 139

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 139

Gly Gly Gly Ser Gly Gly Gly Ser Gly
1 5

<210> SEQ ID NO 140

<211> LENGTH: 12

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 140

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser
1 5 10

<210> SEQ ID NO 141

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 141

Gly Gly Gly Ser Gly Cys Gly Gly Ser Gly
1 5 10

<210> SEQ ID NO 142

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 142

Gly Gly Gly Ser Gly Lys Gly Gly Ser Gly
1 5 10

<210> SEQ ID NO 143

<211> LENGTH: 14

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 143

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly
1 5 10

<210> SEQ ID NO 144

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 144
Lys Arg Ser Leu Ser Arg Lys Lys Arg

1 5

<210> SEQ ID NO 145
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214

<211> LENGTH: 13

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 145

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly
1 5 10

<210> SEQ ID NO 146

<211> LENGTH: 11

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 146

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly
1 5 10

<210> SEQ ID NO 147

<211> LENGTH: 6

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 147

Ile Glu Gly Arg Met Asp
1 5

<210> SEQ ID NO 148

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 148

Gly Gly Ser Pro
1

<210> SEQ ID NO 149

<211> LENGTH: 7

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 149

Gly Gly Ser Gly Gly Ser Pro
1 5

<210> SEQ ID NO 150

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 150
Gly Gly Ser Gly Gly Ser Gly Gly Ser Pro

1 5 10

<210> SEQ ID NO 151
<211> LENGTH: 6
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<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 151

Gly Ser Gly Ser Gly Ser
1 5

<210> SEQ ID NO 152

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 152

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Ser Trp Met Glu Glu Val
1 5 10 15

Ile Lys Leu Cys Gly Arg Glu Leu Val Arg Ala Gln Ile Ala Ile Cys
20 25 30

Gly Met Ser Thr Trp Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gln
35 40 45

Leu Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr Lys
50 55 60

Arg Ser Leu Ala Arg Phe Cys
65 70

<210> SEQ ID NO 153

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 153

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Asp Val Leu Ala Gly Leu
1 5 10 15

Ser Ser Ser Cys Cys Lys Trp Gly Cys Ser Lys Ser Glu Ile Ser Ser
20 25 30

Leu Cys Gly Gly Gly Ser Gly Gly Gly Ser Gly Ser Trp Met Glu Glu
35 40 45

Val Ile Lys Leu Cys Gly Arg Glu Leu Val Arg Ala Gln Ile Ala Ile
50 55 60

Cys Gly Met Ser Thr Trp Ser
65 70

<210> SEQ ID NO 154

<211> LENGTH: 71

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 154

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Ser Trp Met Glu Glu Val
1 5 10 15

Ile Lys Leu Cys Gly Arg Glu Leu Val Arg Ala Gln Ile Ala Ile Cys
20 25 30

Gly Met Ser Thr Trp Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Asp
35 40 45
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Val Leu Ala Gly Leu Ser Ser Ser Cys Cys Lys Trp Gly Cys Ser Lys
50 55 60

Ser Glu Ile Ser Ser Leu Cys
65 70

<210> SEQ ID NO 155

<211> LENGTH: 70

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 155

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Gln Leu Tyr Ser Ala Leu
1 5 10 15

Ala Asn Lys Cys Cys His Val Gly Cys Thr Lys Arg Ser Leu Ala Arg
20 25 30

Phe Cys Gly Gly Gly Ser Gly Gly Gly Ser Gly Arg Ala Ala Pro Tyr
35 40 45

Gly Val Arg Leu Cys Gly Arg Glu Phe Ile Arg Ala Val Ile Phe Thr
50 55 60

Cys Gly Gly Ser Arg Trp
65 70

<210> SEQ ID NO 156

<211> LENGTH: 70

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion polypeptide

<400> SEQUENCE: 156

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu Arg Ala Ala Pro Tyr Gly
1 5 10 15

Val Arg Leu Cys Gly Arg Glu Phe Ile Arg Ala Val Ile Phe Thr Cys
20 25 30

Gly Gly Ser Arg Trp Gly Gly Gly Ser Gly Gly Gly Ser Gly Gln Leu
35 40 45

Tyr Ser Ala Leu Ala Asn Lys Cys Cys His Val Gly Cys Thr Lys Arg
50 55 60

Ser Leu Ala Arg Phe Cys
65 70

<210> SEQ ID NO 157

<211> LENGTH: 213

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: relaxin fusion

<400> SEQUENCE: 157

gaacagaaac tgattagcga agaagatctg agctggatgg aagaagtgat taaactgtge 60
ggcegegaac tggtgcgege gcagattgeg atttgeggca tgagcacctg gageggcegge 120
ggcageggeyg geggcagegg ccagetgtat agegegetgg cgaacaaatg ctgecatgtg 180
ggctgcacca aacgcagcct ggecgcegettt tge 213
<210> SEQ ID NO 158

<211> LENGTH: 213

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
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<220> FEATURE:

<223> OTHER INFORMATION: relaxin

<400> SEQUENCE: 158
gaacagaaac tgattagcga agaagatctg
tgcaaatggg gctgcagcaa aagcgaaatt
ggcagcggca gctggatgga agaagtgatt
cagattgcga tttgeggeat gagcacctgg
<210> SEQ ID NO 159

<211> LENGTH: 213
<212> TYPE: DNA

fusion

gatgtgcetgg cgggcectgag cagcagctge

agcagcctgt geggceggegg cageggegge

aaactgtgcg gccgegaact ggtgegegeg

age

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin

<400> SEQUENCE: 159
gaacagaaac tgattagcga agaagatctg
ggccgegaac tggtgcegege gcagattgeg
ggcageggeg gcggcagegg cgatgtgetg
ggctgcagca aaagcgaaat tagcagectg
<210> SEQ ID NO 160

<211> LENGTH: 210
<212> TYPE: DNA

fusion

agctggatgg aagaagtgat taaactgtge

atttgcggca tgagcacctyg gageggegge

gegggectga gcagcagetg ctgcaaatgg

tge

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin

<400> SEQUENCE: 160
gaacagaaac tgattagcga agaagatctg
tgccatgtgg gctgcaccaa acgcagectg
ggcageggec gegeggegece gtatggegtg
gtgattttta cctgeggegyg cagccgetgg
<210> SEQ ID NO 161

<211> LENGTH: 210
<212> TYPE: DNA

fusion

cagctgtata gegegetgge gaacaaatgce

gegegetttt geggeggegg cageggegge

cgectgtgeg gecgegaatt tattegegeg

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: relaxin

<400> SEQUENCE: 161
gaacagaaac tgattagcga agaagatctg
ggccgegaat ttattcgege ggtgattttt

agcggeggeg gcageggeca getgtatage
tgcaccaaac gcagcctgge gegettttge

<210> SEQ ID NO 162

<211> LENGTH: 9
<212> TYPE: PRT

fusion

cgegeggege cgtatggegt gegectgtge

acctgcggcg gcagccgctg gggcggcggce

gegetggega acaaatgetg ccatgtggge

<213> ORGANISM: Artificial Sequence

<220> FEATURE:
<223> OTHER INFORMATION: Relaxin
<220> FEATURE:

<221> NAME/KEY: Xaa

<222> LOCATION: (2)..(4)

<223> OTHER INFORMATION: Xaa is an AA

<220> FEATURE:

B-chain motiv

able to form helical

structure

60

120

180

213

60

120

180

213

60

120

180

210

60

120

180

210
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<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>

<400>

NAME/KEY: Xaa

LOCATION: (6)..(7)

OTHER INFORMATION: Xaa is
FEATURE:

NAME/KEY: Xaa

LOCATION: (8)..(8)

OTHER INFORMATION: Xaa is
FEATURE:

NAME/KEY: Xaa

LOCATION: (9)..(9)

OTHER INFORMATION: Xaa is

SEQUENCE: 162

Arg Xaa Xaa Xaa Arg Xaa Xaa Xaa

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5

SEQ ID NO 163
LENGTH: 4
TYPE: PRT

an AA able to form helical structure

Ile or Val

an AA able to form helical structure

Xaa

ORGANISM: Artificial Sequence

FEATURE:
OTHER INFORMATION: linker

SEQUENCE: 163

Gly Gly Gly Ser

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 164
LENGTH: 4
TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:
OTHER INFORMATION: linker

SEQUENCE: 164

Gly Gly Ser Gly

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 165
LENGTH: 5
TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:
OTHER INFORMATION: linker

SEQUENCE: 165

Gly Gly Gly Gly Ser

1

<210>
<211>
<212>
<213>
<220>
<223>

<400>

5

SEQ ID NO 166
LENGTH: 19
TYPE: PRT

ORGANISM: Artificial Sequence

FEATURE:
OTHER INFORMATION: leader
protein

SEQUENCE: 166

sequence of the LDL receptor-related

Met Leu Thr Pro Pro Leu Leu Leu Leu Leu Pro Leu Leu Ser Ala Leu

1

5

Val Ala Ala

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 167
LENGTH: 16
TYPE: PRT

10 15

ORGANISM: Artificial Sequence

FEATURE:
OTHER INFORMATION: leader

sequence of the CD33
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<400> SEQUENCE: 167

Met Pro Leu Leu Leu Leu Leu Pro Leu Leu Trp Ala Gly Ala Leu Ala
1 5 10 15

<210> SEQ ID NO 168

<211> LENGTH: 10

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: Myc tag

<400> SEQUENCE: 168

Glu Gln Lys Leu Ile Ser Glu Glu Asp Leu
1 5 10

<210> SEQ ID NO 169

<211> LENGTH: 9

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: hemagglutinin tag

<400> SEQUENCE: 169

Tyr Pro Tyr Asp Val Pro Asp Tyr Ala
1 5

<210> SEQ ID NO 170

<211> LENGTH: 6

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: 6 Histidine tag

<400> SEQUENCE: 170

His His His His His His
1 5

<210> SEQ ID NO 171

<211> LENGTH: 3

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: linker

<400> SEQUENCE: 171

Gly Gly Gly
1

<210> SEQ ID NO 172

<211> LENGTH: 5

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: linker

<400> SEQUENCE: 172

Gly Gly Gly Ser Gly
1 5

<210> SEQ ID NO 173

<211> LENGTH: 15

<212> TYPE: PRT

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: linker
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<400> SEQUENCE: 173

Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly

1 5 10

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 174

LENGTH: 21

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: linker

<400> SEQUENCE: 174
Gly Gly Gly Ser
1 5 10
Glu Ser Lys Tyr
20

Gly

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO
LENGTH: 6
TYPE: PRT
ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION:

175

linker

<400> SEQUENCE: 175
Gly Gly Ser Gly Cys Gly
1 5

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 176

LENGTH: 6

TYPE: PRT

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: linker

<400> SEQUENCE: 176
Gly Cys Gly Ser Gly Gly
1 5

15

Gly Gly Gly Ser Gly Thr Lys Val Thr Val Ser Ser

15

The invention claimed is:

1. A fusion polypeptide having Relaxin activity comprising
A-L-B,
wherein

B comprises a Relaxin 2 B chain polypeptide,

A comprises a Relaxin 2 A chain polypeptide, and

L is a linker polypeptide, wherein the linker polypeptide L.

is 6-14 amino acids in length.

2. A fusion polypeptide according to claim 1, wherein the
fusion polypeptide further comprises at least one half-life
extending moiety.

3. A fusion polypeptide according to claim 2, wherein
half-life extending moiety is an immunoglobulin Fec domain,
PEG or HES.

4. A fusion polypeptide according to claim 3, wherein the
immunoglobulin Fc domain is an IgG1 Fe domain.

5. A fusion polypeptide according to claim 1, comprising
the sequence of SEQ ID NO: 45.

6. A fusion polypeptide according claim 1, wherein the
Relaxin A chain is human Relaxin 2 A chain (SEQ ID NO:
117) and the Relaxin B chain is human Relaxin 2 B chain
(SEQ ID NO: 119).

7. A fusion polypeptide according to claim 1, wherein
A-L-B is selected from the group of A-L-B polypeptides
consisting of scR3, scR4, scRS, scR7, scR8, scRY, scR10,

45

50

55

60

65

scR11, scR12, scR13, scR14, scR15, scR-Fc¢ 1, scR-Fc 2,
scR-Fc 3, scR-Fc 4, scR-Fc¢ 5, scR-Fc¢ 6, scR-Fc 7, scR-Fc 8,
scR-Fc 9, scR-Fc 10, scR-Fc 11, scR-Fc¢ 12, scR-Fc 13, scR-
Varl, scR-Var2, scR-Var3, scR-Var5, scR-Var7, scR-Var8,
scR3 w/o Tag, scR4 w/o Tag, scRS w/o Tag, scR6 w/o Tag,
scR7 w/o Tag, scR8 w/o Tag, scR9 w/o Tag, scR10 w/o Tag,
scR-Fc 1 w/o Tag, scR-Fc 8 w/o Tag, scR-Fc 9 w/o Tag,
scR-Fc 10 w/o Tag, scR-Fc 11 w/o Tag, scR-Fc 12 w/o Tag
and scR-Fc 13 w/o Tag.

8. A fusion polypeptide according to claim 1, wherein
A-L-B is selected from the group of A-L-B polypeptides
consisting of scR3, scR4, scRS, scR3 w/o Tag, scR4 w/o Tag,
scRS w/o Tag, scR-Fc5, scR-Fc6 and scR-Fc7.

9. A pharmaceutical composition comprising a fusion
polypeptide according to claim 1.

10. A method of treating a cardiovascular disease, lung
disease, fibrotic disorder or kidney disease comprising the
administration of a therapeutically effective dose of a fusion
polypeptide according to claim 1.

11. A method according to claim 10, wherein the cardio-
vascular disease is coronary heart disease, acute coronary
syndrome, heart failure, or myocardial infarction.

12. A fusion polypeptide according to claim 1, comprising:

(R1)-(S1)-A-L-B, wherein
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A is ahuman Relaxin 2 A chain polypeptide (SEQ ID NO:
117),
B is a human Relaxin 2 B chain polypeptide (SEQ ID NO:
119),
L is a linker polypeptide having the sequence GlyGlyGly-
SerGlyGlyGlySerGly (SEQ ID NO: 139),

R1 is a proteinaceous half-life extending moiety,

S1 is a stretcher peptide being 4-10 amino acids in length.

13. A fusion polypeptide according to claim 12, wherein S1
is selected from the group consisting of GlyGlySerPro (SEQ
1D NO: 148), GlyGlySerGlyGlySerPro (SEQ ID NO: 149),
and GlyGlySerGlyGlySerGlyGlySerPro (SEQ ID NO: 150).

14. A polynucleotide encoding a fusion polypeptide having
Relaxin activity comprising A-L-B, wherein

B comprises a Relaxin 2 B chain polypeptide,

A comprises a Relaxin 2 A chain polypeptide, and

L is a linker polypeptide, wherein the linker polypeptide L.

is 6-14 amino acids in length.

15. A vector comprising a polynucleotide according to
claim 14.

16. A host cell comprising a polynucleotide according to
claim 14.

17. A method of producing a polypeptide comprising the
steps of cultivating a host cell according to claim 16 and
isolating the polypeptide encoded by said polynucleotide and
produced by the host cell.

#* #* #* #* #*

10

15

20

25

228



